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ti INTRODUCTION 


Application and Hearing 


Galgary Power Ltd, applied under %section 7 Yof ThelHydro 
and Electric Energy Act for approval of the addition of two 
375 megawatt electric generating units and related facilities 
to its Sundance Power Plant on the south side of Lake Wabamun, 
and applied under section 14 of the Act for an order directing 
the cqnnectionwot theradditwoneieun. os eo tes) transmission 
lines, 

The appPicatton qwes=neard at. Edmonton on» January If; 12 
and 13, 1972 .by the Energy Resources Conservation Board with 
Ge W. Govier gk. Enelm Vea Mit lard) J> Us Strone, Pimsine.. and 


N. Berkowree- sitring: 


Appearances 


Table I lists the parties to the proceeding and where 
erates see their representatives at the hearing. The inter- 
veners, aother than Canadian Utilities and the Cities of 
Edmonton, Calgary and Lethbridge, were residents or cottagers 
or their representatives in the Lake Wabamun area and inter- 
vened to express concern regarding the various environmental 
effects of electric power generation in the area, As a result 
of a corporate Mreorganmization, the Canadian’ Utilities system is 
now operated by Alberta Power Limited (Alberta Power). 

Because of the number of interveners who could not be 


expected, to béemtuliiy Tawit§iag with the Board’ s practices, the 
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Board varied its “rules for this hearing wang accept edges recur. 
missions that were received to the close Gi business on the day 
preceding the hearing. Submissions that were received, but 
not supported by the intervener or witnesses at the hearing, 
were Written intotthemeransceripucs in such cases, (tier corer 
parties were given’ the opportunity to andieate what quest vous 
they would have addressed to the witnesses and the applicant 
was given full opportunity to rebut) any statemenl in tie ssu0— 
missions. 

The Applicant, the Backoroundito the Apolpvesianon 

and (tie Anvil ca tion 

Calgary Power is a dominion company and it has no parent, 
subsidiary or affiliated companies. Lt iwacoorgani zed ines 
as Calgary Power Company Limit ed In 1910 Calgary Power Company 
Limited purchased the Calgary Power and Transmission Company. 

In L947 it was reorganized under the new name vot, Calgary vPowe: 
Ltd. and the assets were transferred to the new company. dt 
is Y/eper cent Canadian owned, 

The Calgary Power system is the largest electric energy 
system in the Province, Its proportion 6f Che wnterconmec ted 
system energy requirement in 1970 was 59.8 per cent, compared to 
21 per cent for Edmonton Power and 14.7 per cent for Alberta 
Power (Canadian Utilities). It generates electric energy using 
both hydro developments and thermal plants. It is interconnected 
with the systems of Alberta Power and Edmonton Power and these 


three utilities have a Reserve Sharing Agreemente the prineingl 


points of which were set forth in Appendix C of ERCB Report 
7i-cLug, 2) 

These three major electric utilities serve roughly the 
Southern two-thirds and the north-west quarter of the Province. 
The Calgary Power system is also connected to the Lethbridge 
and Medicine Hat power plants and supplies power to many other 
municipalities and rural electrification projects in the 
southern; and” central’ portions of thes Province: 

The applicant has two power plants located toward the east 
end of Lake Wabamun, the Wabamun Plant on the north shore and 
the subject Sundance’ Plant” on the south ‘sShore>= The? ftirsti unit 
of the Sundance Plant was commissioned in November 1970. The 
second unit is under construction, and ws; scheduled for conmis= 
sioning in November 1973. These units are of 300 megawatt 
gross ehpactty: The approvals and authorizations for the con- 
struction sand, operacrion .of tne t2rst, tworuntts are a teted* 17 
Appendix A to this report. 

The present application is for the addition of two 375 
megawatt gross capacity electric generating units at the 


Sundance Plant located in Sections 17 and 20 of Township 52, 


(1) In the Matter of.an, Application of Canadian Utilities, 
Limited for Approval of the Construction and Operation 
of antl Addatittonjito whemBattles RiversPower, Plant..jand for 
an Order form its Intenconnection. 19/1. 


* Gross capacity = (net “capacity atthe! plant tbus): + 
(station service capacity), 
e.g. 300 megawatt = 286 megawatt + 14 megawatt. 


Range 4, West of the 5th Meridian, about eight miles south- 
east of Seba Beach. The capacity of the plant afterVthesprcpoged 
additions would be 1350 megawatts gross capacity and the fuel 
used would be coal. The coal required would be obtained from 
strip mines near the plant - the Highvale Mine. fThe stack 
gases produced in connection with the proposed two units would 
be exhausted to the atmosphere through a single 510-foot high 
stack and would contain a maximum of 55 tons per day of 

sulphur dioxide, a similar amount of oxides of nitrogen and 

> tons per. day of particulate matter when the two units 

are operated at maximum continuous rating (MCR). Ash and grit 
would be conveyed to a settling pond and cooling water require- 
ments, drawn from the lake and amounting to a maximum of 1800 
cubic feet per second when the plant is generating 1350 mega- 
watts, would be returned to the lake after use. The third 

unit would be commissioned in October 1976 and the fourth 
Widebody ear: Teeeten October 19:77). Thevaddtttoga lip Lance 
during its operating life, would be used for base load genera- 
tion and the electric energy would be transmitted east and 


south to the Calgary Power load centres. 


The Position of the Interveners 

The interveners could be roughly classed into three groups. 
First, residents and cottagers, secondly Canadian Utilities 
and Edmonton Power, and lastly the cities of Calgary and 


Lethbridge. 


The residents and cottagers expressed concern regarding 
possible environmental effects of the operation of power plants 
at the Sundance and Wabamun sites. The main concern was the 
great increase in weeds at the eastern end of the lake over 
the past decade which has greatly reduced the recreational 
utility of the area. Another major concern was the fly ash 
emitted from, thesstackssatetheaplanter. 

Canadian Utilities and Edmonton Power limited their 
interventions to commenting that the Calgary Power application 
was in accordance with the plans of the other utilities that 
are signatories to the Reserve Sharing Agreement. Canadian 
Utilities) is) onesof fanwinternationaleocroupwoteutitlityaeonpan= 
ies, the same group that includes Alberta's major gas distri- 
bution utilities, Northwestern Utilities, Limited and Canadian 
Western Natural Gas Company Limited. 

The City of Calgary in its submission observed that the 
proposed additions of Calgary Power and those of Edmonton Power 
proposed in an application heard at the same sittings would 
provide generating requirements up to the year of 1978, but 
after that further major generating facilities in Alberta 
would be required for the next stage of load growth. For this 
purpose Lt advocated the formation of a joint venture to study 
and provide future generating plants. The City of Calgary 
would. Wi6h sto, Danti clpate sii esucn sae) ol nt enen Giiine . 

The City of Lethbridge did not have a submission of its 


own, but it expressed, concurrence with the City of Calsary 5s 


submission and its desire also to participate in such a joint 


venture. 


The Board's Concern and Responsibilities 


The Hydro and Electric Energy Act came into force on 


ives ples morsels 


and placed hydro and electric energy within the 


Board's purview for the first time. Sie@C@t Lome. OL LheraAGc 


states the following: 


"2. he purposes or this Act sare 


(a) 


(b ) 


ep) 


(d) 


(e) 


to provide for thesappraisateor ithe resenves 
and productive capacity of hydro energy and 
electric energy in Alberta, 

to provide for the appraisalwor the nequine— 
ments for electric energy in Alberta and of 
markets outside Alberta for electric energy 
generated in Alberta, 

to provide for the economic, orderly and 
efficient development in the public interest 
of the hydro energy and the generation of 
electric energy in Alberta, 

to secure the observance of safe and efficient 
practiices=inetoie, publi cvintererceines cue 
development of hydro energy and in the 
generation, transmission and distribution of 
electric energy, 

to control pollution and ensure environment 


conservation in the development of hydro 


| 
Ne} 
| 


energy and in the generation, transmission 
and distribution of electric energy, and 

(f£) to provide for the recording and timely and 
useful dissemination of information regarding 
hydro energy and the generation, transmission 


and distribution of electric energy in Alberta. 


The Board in the discharge of the duties cast upon it 
in accordance with clauses (c), (d) and (e) is concerned with 
those matters affecting or which could affect the economic, 
orderly and efficient development and the safe and efficient 
practices in the public interest in#the generation, of electric 
energy in” Alberta and=the control of poliutionvand= the ensur-— 
ance of environment conservation in connection with such 
development. Any approval that may be issued by the Board 
may be subject to conditions to ensure the satisfaction of the 
public interest related to economic, orderly, efficient and 
safe development and related to the control of pollution and 
the ensurance of environment conservation. The Board is not 
the sole agent with responsibilities related to the control of 
pollution and the ensurance of environment conservation, as 
the Department of the Environment administers The Department of 
the Environment Act, The Clean Air Act and The Clean Water Act. 
Notwithstanding any approval given or any conditions imposed 
by the Board, the operator of a power plant must also comply 


with the requirements of these other statutes. 


The purposes of clauses (a) and (b) of section 2 quoted 
above would be met through a general appraisal of electric 
energy supply and demand in Alberta but would not require 
detailed consideration in connection with an application such 
as the subject application. The purposes described in clauses 
(c), (d) and (e) are distinctly relevant to the present appli- 
cation. The considerations involved with respect to clauses 
(c) and (d) and to some extent with respect to clause (e) 
are affected by the fact that the applicationeis [or aul adautlog 
to facilities at an existing site rather than for approval of 
a power plant at a new location. For these reasons the Board's 
consideration of the present application will not involve all 
aspects of Provincial reserves, productive capacity and re- 
quirements of electric energy, nor an extensive examination of 
the choice of fuels. However, the Board is generally concerned 
about the adequacy of the reserves of suitable fuel available 
near the power plant. And, it 1s concerned@with coc, partmeie 
additional facilities will play in the economie, order ly saad 
efficient generation of electric energy in Alberta. The pur- 
pose described in clause (f) is relevant only to the statistical 
reports to be required from operators of power plants and these 
will be defined in due cottrseuby svenersaliveapp li cable regu 
lations. 

Section 7 of The Hydro and Electric Energy Act states, 

LO gpar e, 


"7. (1) #=\No person shall construct or operate 


AZ) 


m3") 


(a) 
(b) 


a hydro development, or 


a power plant, 


unless the Board, by order and with the authorization 


of the Lieutenant Governor in Council, has approved 


the hydro development or power plant." 


The holder of an approval under this section shall 


NOLT MaKe “ae Sieur tcant ater actOn a1, is Hydro 


development or power plant unless the Board has 


amended the approval or issued a new approval to 


cover the alteration. 


The authorization of the Lieutenant Governor in 


Council is not required where the Board amends an 


approval or issues a new approval under this section 


or issues a new approval for the purpose only of 


consolidating and revising a previous approval and 


subsequent amendments to it." 


Section 3) dimene AclL os tales eLuaa. 


Some 


(1) 


Where, at the time of the commencement of 


this Act a person is 


(a) 


(b) 


operating a hydro development, power 
plant, transmission line or electric 
distribution system, or 

constructing a hydro development, power 
plant, transmission line or electric 
distribution system under authority 


provaced tor in previous legislation, 


he shall until further order be deemed to be 
the holder of 4 subsistine®apnproval, epermic 

or licence covering the operation or construc- 
tion of his hydro development, power plant, 
transmission line or electric distribution 
system. 

"(2) Where a person is deemed to be the holder of 
an approval, permit or licence by reason of 
subsection (1), the Board may issue to him an 
approval, permit or licence in substitution 
for the one he is deemed to hold under sub-— 
section (1). -uUpOn ssUGh NOG Court ean yasaeoue 


Board deems. suitable. - 


In considering the present application, the Board is in a 
position analogous to that when it considered the Canadian 
Utilities application as reported in ERCB Report 71-C-HE, and 
similar treatment is appropriate. ..In accordance with the 
provisions of section 35, subsection (1), clause (a) Calgary 
Power is deemed to be the holder of an approval for the existing 
Sundance power plant (Units 1 and 2). The present application 
is made under section 7, of the Act. It cowld be considered 
under subsection (2) of section Tht ee AS ian application. os 
an amendment to the approval Calgary Power is deemed to hold 
under section 35, ‘subsection Cl). clautes apne) Lt sbne app ide 
cation were so considered, then in accordance with subsection 


(3) of section 7 of the Act, any issuance by the Board of an 


Os aw 


approval for the overall Sundance project would not require 

the authorization of the bieutenant Covernor in Council. 
Alternatively, having regard for the size of the expansion 

proposed, the fact that it could be considered a nearly in- 

dependent power plant in itself, the environmental matters 

involved ;candithe fact that wrhe japplicationssfor the gfirst 

two units at Sundance were not considered by this Board, the 

application could be considered under subsection (1), and the 

issuance of an approval would require the authorization of the 

Lieutenant Governor in Council. The Board chooses this latter 


option. 


re 
PT SPECIFIC YSSUES "OF “THE APPLICATION 


The Board considers the fallowinge tombe the mattersmo: 
principal concern with respect to thes appl ecatimon, 


(Ll) The need for and’ the suitabwiweyeoe 
the proposed increased capacity. 


Is the additional capacity required atbathe timesproposed 
to serve theconsumers isappliedibyeCalgary Power? Are the 
proposed units of suitable size to serve the needs of the 
Calgary Power system? Will the proposed units, when added 
to "the existing“generating, units of (Calgary, Powermmalisomsui it 
the requirements of the Provincial interconnect edisystemeand 
sérve the interest ss of (thie: ci ta enieaio Alert: Widd the 
additional capacity as, applied forge" provide for economic worded. 
and efficient generation of electrical energy in Alberta? 


(2) The suitability, of thescholice onpene energy 
resource and the adequacy. of the uel: eserves. 


ts’ the proposed energy resource, 176.) Coa weLienmuge 
SuLlLapLe Ande economic a TE So. are the: pes e@rves sore Coat 
adequate for a plant” installation of the proposed capacuuy. 


(3) *The=sultabiliTivy ror peovicines tne acrea sed 
capacLey at sene, Sundancemsw te. 


Is the Sundance site a suitable) Lotcatianvto provide edqda— 
itional capacity to serve the consumers supplied by Calgary 
Power? Will the added generation at this site adequately 
serve the Provincial, interconnected system whereby the citizens 


of the Province as a whole will also benefit? 


(4) The energy conversion efficiency. 

Are the proposed units efficient from the viewpoint of 
Eneresy Lesource hut garavop 4 Does each unit incorporate all 
economically justifiable modern refinements in the interests 
of effLictenecys, ec onomyeand asa tet y? 


(5) Theerelationshipvof the proposed saddition to 
thie existing power plants 


Should the application for the addition to the power plant 
be considered separately from the existing plant or should the 
entire operation be reviewed as a single application? Should 
an approval be considered for the proposed addition only or 
for the total Sundance development? 

(6) The impact of the proposal on the environment. 

Whait is the impact of the present plan on the environment? 
What will be the added ettect or vtive two additional wnits? 

What will be the combined effect of the total Sundance 
development on the atmosphere, the surface or lake water, and 
the land? Does the applicant plan to install adequate protect= 
ive measures? If not, what additional requirements must be 
provided to safeguard the total environment? 

(7) The adequacy of present planning for the expansion 

of electrie "generationrvrand transmission facilities 
in Alberta, 

Is the present type of planning carried out by Calgary 
Power, Alberta Power and Edmonton Power as the three principal 
electric energy generating utilities in the Province adequate? 


Should ofher electric utiinty operators be included in the 


planning group? Does the present system of planning furnish 
the Board with sufficient information so that it may ensure 
economic, orderly and efficient development in the public 

interest of hydro energy and generation of electric energy 
in the Province? How may the present planning be improved 


in order to satisfy the foregoing requirements? 


IT lo? THE NEED FOR -AND THE SULTABLLITY OF 
THE PROPOSED INCREASED CAPACITY 

(1). Plead terowih 

The applicant statedpenat. tt expects the historical trend 
of the high rate of growth for energy consumption and an 
incréasing system load factor will continue with only a slight 
reduction in the late seventies. Calgary Power predicted that 
the présent growth tate "or enercy ices Ciel lseo iz 7per cent) per 
annum is expected to taper of fetorleper, cent between 1978 and 
1980, and the annual load-factor would probably increase slowly 
from its 1970 vwalte of Gliper cent to, about 65 peu cent in 1980 
so that the eorresponding 1978 to 1980 annual growth of peak 
load would be slightly less than 9 per cent for energy growth. 

Calgary Power stated that these projections were derived by 
combining individual projections for each class of customer: 
residential, rural, commercial, industrial and large wholesale 
and large industrial. 

The large wholesale and large industrial classifications were 
forecast on the basis of long range planning by each customer. 
The remaining classifications, each of which contain a large 
number of customers, were forecast using historical trends and 
a judgment assessment of future significant changes in the economy 
of Alberta. 

Calgary Power's individual and total forecasts are summarized 


in’ Pieure Lill and Tablem li-b othe sapplicantostated that othe 
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TABLE LII-1 
SCHEDULE OF PROPOSED NEW GENERATING CAPACITY 


__ ANNUAL REQUIREMENT GENERATEON (AT YEAR-END) A 
ENERGY NET PEAK INSTALLED CAP. RES. THERMAL CAPAC ETY 
REQUIRED (WINTER) CAPACITY ADDED CAP. FACTOR WITH NEW UNITS* 

YEAR SYSTEM GWH Mw ** Mw Mul IN OCT. 3 MO. LATE 
1971 cP 6763 1206 1540 +0 Piet diets Alco 
(WINTER) EP 2141 456 561 +) 0 23.0 43.6 43.6 
71 = 72 CU 1397 295 345 ap AG 16.9 46.2 46.2 
TOTAL 10301 1957 2446 an AG 25.0 ey 57.8 
ere cP 7639 1270 1643 +103 29.4 74.5 Ase 
EP 2363 498 561 + 0 at 48.0 48.0 
CU 1660 357 475 +130 33.1 50.2 54.9 
TOTAL 11662 Vas 2679 +233 26.1 62.6 63.7 
1973 CP 8059 1382 1929 +286 39.6 17.1 83.1 
EP 2609 545 "32 +171 34.3 49.3 53. | 
CU 1821 382 475 ae 24.3 43.8 43.8 
TOTAL 12489 2309 3136 +457 35.8 60.8 64.5 
1974 cP 8876 1518 129 an 27.1 70.8 70.8 
EP 2880 595 132 ta 0 23.0 449 4UL9 
CU 2008 420 475 ae) 13.1 48.3 48.3 
TOTAL 13764 2533 3136 tereO) 23.8 Doel 58.1 
1975 cP 977% 1667 2029 +100 ales iGo 79.8 
EP 3180 651 732 +210 12.4 49.6 49.6 
CU 2167 453 625 +150 38.0 48.3 52a 
TOTAL 15121 2771 3386 +250 222 63.1 64.8 
1976 cP 10912 1858 2381 +352 Zon 78.3 83.5 
ely 3510 711 903 etl 27.0 Bien NIST 
CU 2356 490 625 0 27.6 43.0 43.0 
TOTAL 16778 3059 3909 +523 thers) 62.7 65.8 
NSHAC cP 12182 2071 2733 +352 32.0 70.5 744 
lp 3875 777 903 a 16.2 49.0 49.0 
CU 2602 540 675 uP 210) 25.0 46.6 47.5 
TOTAL 18659 3388 43114 +402 Zilgere 59.7 61.7 
1978 cP 13348 2263 2733 a 0 20.8 67.8 67.8 
ele 4278 849 1074 +171 26.5 51.6 54.0 
Cu 2853 589 675 a 14.6 48.2 48.2 
TOTAL 20479 3701 4482 anil Aol Bhs )is! 60.5 
1979 cP 14584 2466 3085 +352 Polen hie® 15.0 
EP 4722 928 1074 ar 0) 15.7 50.2 50.2 
CU 3127 642 815 +140 26.9 50.3 Ded 
TOTAL 22433 4036 4974 +492 2302 61.7 63.8 


* NEW UNITS ARE CREDITED WITH FULL ENERGY PRODUCTION DURING OCTOBER, NOVEMBER, AND DECEMBER; UNLESS 
THEY ARE THREE MONTHS LATE, IN WHICH CASE THEY ARE NOT CREDITED WITH ANY ENERGY PRODUCTION BEFORE 
YEAR-END. "THERMAL CAPACITY FACTOR" IS BASED ON THERMAL CAPACITY AND ENERGY. 


** CP NET PEAK = ACTUAL PEAK - 78 MW INTERRUPTIBLE LOAD 


CP = CALGARY POWER LTD. 
EP = EDMONTON POWER 
CU = CANADIAN UTILITIES, LIMITED - NOW ALBERTA POWER LIMITED 
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important point of the forecasts is that its system will need 
an addition of 685 MW (megawatt) in capability between 1975 
and 1978 to supply the expected increase of 596 MW in hourly 
peak load plus 15 per cent reserve. Calgary Power stated,that 
assuming optimum energy production from all plants, including 
Sundance Units 1 and 2, there would be the following energy 
deficiencies: 
1. For the 12 months ending September 30, 1976, the 
Calgary Power system will probably be deficient 
570 GWH, and to provide this energy the system will 
require an approximate anput of i505 MW for 3800 hours, 
and 
2. For the followine UZ montis toesepeembper 30F, 1977, ethe 
system will probably be deficient 1300 GWH, and to 
provide this will require an input at the rate of 
about 325 MW net for 4,000 hours. 
Calgary Power noted that the 4,000 hours during which the 
deficiency must be remedied are split into periods of about 
80 hours per week during which the system would be able to 
absorb the energy if it is available. Calgary Power predicted 
that British Columbia Hydro would not have any reserves avail- 
able before 1977, and Alberta Power and Edmonton Power combined 
would be able to provide perhaps 100 MW of the 150 MW required 
in’ 1975 to 19/0) and 1o0 My ot the ozo MW required in* 19/6" to 
Lo Sela 
(2) Reserve Requirement 


The applicant expressed opinions on three types of reserves: 


quick start and spinning reserve, energy reserve and capacity 
reserve. As the first type does not apply in the case of a 
large thermal unit, and as the block additions chosen will 
almost inevitably result in considerably more than 15 per cent 
capacity reserve, Calgary Power stated that energy reserve is 
the critical objective of the generating uUntros proposed a he 
importance of energy reserve to the applicant shown by the 
relatively low capacity factor of Calgary Power! s (/S68 MW solo eye ees 
system, which will produce only 1800 GWH of energy and may 
carry reserve energy equivalent to only 2 weeks output from a 
300_ MW thermal unit's but which will provide quick start ana 
spinning reserve and "black start" capability for the whole 
Provincial interconnected system. 

The applicant did not present a firm recommendation as to 
what proportion of firm load should be taken to represent good 
practice in providing a good energy and capability reserve, but 
did indicate that the Provincial interconnected system should 
be in a position, at any time, to meet the energy requirement 
for a few months when the largest unit on the system might be 
continuously out of service. Just prior to bringing a new 
large generating unit into service an owner of a utility that 
was part of the system might plan to be short of energy and 
capacity reserve and to rely on reserves carried by the rest 
of the system, Calgary Power submitted that capacity reserve, 
where it is not already large as a natural adjunct of the energy 
reserve, should be determined largely by judgment,and a 


combination of the requirements of the Reserve Sharing Agreement 


Bg A 1 


together with such criteria to be considered as a reserve 
equal to thesd¢apabilitey tof ithedlargestiundt plus®S per tcentiof£ 
the peak load, and the capacity of the largest unit plus the 
next largest lunit,; 


(3) 1 PhestSizegandsschedwlins dof guhe Sin its 
Proposed 


Calgary Power stated that the original plan for the Sundance 
plant contemplated two 300 MW units, as actually were or are 
being installed followed by two 500 MW units. The 500 MW units, 
if installed as originally planned, would be about the same 
fraction of the total system capability in the late seventies 
as the first G00 °MW “unit eat Wabamunswas in the Pate sixties, 
and 500 MW units would have had a 14 per cent advantage over 
300 MW unite tnterms Por lcapitalmeust in dollars pert kvlowatt,. 
Calgary Power states that experience with existing 300 MW units, 
and the experiences of others with 500 and 600 MW units, have 
madé it hesitant to install units@larecer than about 300 MW 
at this time. Other factors affecting this decision were 
stated to be that; the 14 per cent advantage in capital cost 
of the larger unit would be counterbalanced by increased carrying 
charges on stheslarger block additions to, capability; additional 
reserve approximately equal to the difference between the unit 
size and a 300 MW unit would be required for the larger unit 
sizer jnaewqun ite: (daretnotsnormmallywbarger than Ss towl0) pexsceaent 
of the interconnected capability of a system, and the Alberta 
interconnected system of the late seventies would not be 


able ito withelt and ttiheigsiuidden! disconnection "of 5a 9500 MW tuinwt 


Bae! 


from the system, ©CalgarysPower’saidsit concluded vthatyZ after 

a consideration)ofrall theyviactoers andithevapplicataonpofiea 

good deal of informed judgment, a block addition size should 

be chosen and then scheduled to come into service as late as 
possible having regard for the load forecast and necessary 
reserve. Calgary Power accordingly chose as its proposed block 
additions .two of a nominal -300 MW sunttus ize \witheane improved 
design each of which would give a maximum continuous rating (MCR) 
Of, 352 MW neti atethesplantenichevoltacespus@ minemocheduawinvson 
these units and the associated reserve capacity is shown in 

Table III=-l, which also shows a possible gas turbine installation 
of 200 MW capacity... Thesapplicantistatedsthal suchmass as 
turbine.installation,would be the subject of a Later application 
if the energy requirements experienced in the early seventies 
bear out the forecast presented in connection with this 


applications 


Views of the Interveners 

The residents and cottagers of the Wabamun area were 
concerned about the environmental aspects of the proposed addition 
to the Sundance plant, The consensus among these people was 
that no generating facilities should be installed until the 
environmental problems were fully resolved. 

Edmonton Power stated that the proposed additions appeared 
to be compatible with additions planned by it and by Canadian 
Utilities. «Edmonton Power said it shad not istudied the Calgary 


Power submission in detail and it -did not comment on technical 


or economic comparisons of the various unit sizes which might 
be installed at the Sundance site. 

Canadian Utilities stated that the proposed additions at 
the Sundance Plant were generally in accordance with the 
provisions of the Reserve Sharing Agreement and were compatible 
with the plans of Canadian Utilities and Edmonton Power. 

Canadian Utilities did not comment on the size of unit chosen. 

The City of Calgary agreed that additional generating 
capacity would be required but questioned the validity of the 
applicant's arguments with respect to the 14 per cent saving 
iny capital cost wer doulowatiieior thems0.0 EMWeshre jot sinde soho s 
intervener argued) that, the: Janger wing t might look more. attractive 
if the 14 per cent saving were viewed over the life time of the 
unit and not, mere lyscompared, Co scapital,.charees sfor the, Eirst year 
Or, two. Ot et hep sini a eee G LEO Osteo ary dildo not disartrec 
with the applicant's arguments about the extra reserve being 
required, but expressed the view that the economy of scale for 
the larger units should be seriously considered. In addition, the 
City of Calgany. .sitated. that, additions after those currently .being 
applied for should be sized having regard to the overall Provincial 
requirement and that feasibility studies should be initiated to 
explore the benefits of a joint venture at the most economic 


and advantageous site, 


Views of the Board 
(1) Load Growth 


The Board has considered the forecast of load growth rate 


of approximately 10 per cent until 1980, presented by Calgary 
Power and Edmonton Power, and also similar forecasts presented 
earlier in connection with the Battle River Power plant extension. 
After ai hearing in’ 1970 ‘on -Provinetal requirements -LOt eas. le 
Board adopted a Provincial long term average annual electric 
energy load growth forecast of 8 per cent extending into the 
LIgOCsyT “The National inerey podrda Nace roo titer bose Mer 
published forecasts showing annual load growth of 7 per cent for 
Canada and 8 per cent for Alberta for periods extending into the 
LIS Visk During the20 years "to “and™includinge L97PS tne averace 
annual growth of electric energy requirements in Alberta has been 
more than 10 per cent “and at the present time there “are no indi— 
Gations "that “Eherev will wbe es Siren treantmrecucc lon in theme Ow dag 
of “enersy requirements berore ©9600. Also, we is eenerally 
aceepted as pritdent’ in’ short term planning to use ene most erecedm 
trend without applying any arbitrary reduction to the rate of 
annual growth. 

The “Boa rd™accepts the “Load orecasits of DUth  Galeary suWes 
and Edmonton Power as being realistic for present planning 
of ‘the electric system of the Province “into the late=-Seventies. 
The forecast by Edmonton Power and Calgary Power, of a gradual 
increase of annual load factor to perhaps S* per cen nisher time 
experienced in 1971 is also accepted as reasonable in the 
light of present economic conditions. 


(2) Reserve Requirement, Size and Scheduling 
of the Units Proposed 


Calgary Power and Edmonton Power each presented a qualitative 


es NS) 


discussion of the reserve margins required by their individual 
systems and by the interconnected Provincial system. Neither 
appeared to have made a detailed quantitative study of the 
reserve question, Edmonton Power referred to conclusions 
resulting from such studies performed elsewhere on the continent. 
Such conclusions would have been more relevant if they had 
resulted from calculations based on the Alberta system, 

The Board understands that many operators of large electric 
utilities and power pools perform quantitative reliability 
ealculattons based@om recognizedsprinciples off statistical 
analysis and probability methods. Some of the literature available 
on the subject of reserve margin suggests that systems with 
firm peak demand of 2000 MW or more, or with 10 or more major 
generating units Wait such ca lemme ci ons essentual fon their 
generation planning. The electric industry in Alberta has under- 
standably not considered such calculations necessary in the past, 
but with a 1971 firm peak demand of about 2000 MW, and a number 
of different sizes of generating units as shown in Table III-2, 

a more precise method of evaluating reserve requirements 

would now seem appropriate for future planning of the inter- 
connected system, The Board recognizes that informed judgment 
is important when setting reserve margins and that errors in 
forecasting and unforeseen changes in the economy tend to limit 
the confidence in the forecast on which reserve margins are 
based, but it believes the time has arrived when such judgment 


should have the support of specifically applicable quantitative 


analysis. 
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YEAR 


TOTAL IN 1969 


INSTALLED 1970 


INSTALLED 1971 


PROPOSED 
PROPOSED 
PROPOSED 
PROPOSED 
PROPOSED 
PROPOSED 
PROPOSED 
PROPOSED 


tN 


1972 
13973 
1974 
1975 
1976 
1977 
1978 
1979 


FORECAST OF THE NUMBER OF LARGE GENERATING UNITS 


THe Noma 


ON THE INTERCONNECTED SYSTEM 


NAL S$ZE oF LARGE Units (Over 49 Mv) 


CLASSIFIED IN S#ze RANGE SHOWN 


75 Mw iS0AW. 3 a o= = 300 Mes 
(50 - 100 MW) (101 - 250 MW) (251 - 400 Mw) 
Seen eB ; a 
aaa aG 
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TOTAL OF UNITS 


OVER 49 Mw 
NuMBER = _Mw_ 
12 1395 
44 1852 
14 1852 
17 2085 
19 2542 
19 2542 
22 2792 
24 3315 
26 3717 
i 3888 
Qs) 4380 


IN 1969 THE SYSTEM ALSO INCLUDED 24 THERMAL UNITS EACH LESS THAN 50 MW AND 10 HYDRO PLANTS WITH A 


NUMBER OF HYDRO UNITS EACH LESS THAN 50 MW. 


ABOUT 610 MW OR ABOUT 30% OF THE TOTAL SYSTEM CAPABILITY 


THE TOTAL CAPABILITY OF ALL THESE SMALL UNITS WAS 


By 1979 THE TOTAL NET CAPABELITY OF ALL THE SMALL UNITS (LESS THAN 50 MW) 1S EXPECTED TO GROW 
SLIGHTLY TO ABOUT 650 MW, BUT THIS WILL THEN REPRESENT ONLY ABOUT 13% OF THE TOTAL SYSTEM 
CAPABILITY 
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The generation schedule to 1979, proposed by Calgary Power 
and agreed to by Edmonton Power, is presented in Figure IIl-2. 
From Table III-1, the Board notes that after 1975 the capacity reserve 
would vary from a high of about 28 per cent in 1976 to a low of 
21 per cent in 1978. Consideration of these reserve mare ins 
as surplus capacity year by year to 1980 indicates that a 500 MW 
unit plus a 286 MW unit could be out of service and covered by 
the capacity reserve.) The overall eapacity factor for all 
the thermal plants is expected to range between 55 and 60 per cent 
in the late-Seventies, and would increase to about 70 per cent 
in 1975 if the largest unit ‘then?on) the systems, (286 MW), were 
out of service for the entire year. Assuming an even more 
drastic outage with both a Sundance 352 MW unit and a Clover Bar 
171 MW unit out of service each year from 1977 to 1980 would 
result in en -ovetall capacity tacror tor sii the other thermal 
units barely exceeding the 70 per cent with a 286 MW unit out 
of service during’ 19 75% The Board considers it reasonable to 
anticipate average operation of the thermal plants of an integrated 
system, athan overall Gseooe 0 sper cent capacitiy. factor under) the 
assumed outage conditions. This provides some check on the 
suitability of the -Sizevor the unitsenow nroposed by Calgery Power 
and by Edmonton Power in their current applications. 
Notwithstanding its respect for the experience and judgment 
of the respective applicants, the Board, recognizing the capital 
cost savings which could occur by installing larger units, would have 
liked to have seen a directly applicable quantitative analysis in 


support of the size and timing of additional units proposed by 
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SYSTEM CAPACITY AND DEMAND, MEGAWATTS 


1000 


MAXIMUM INSTALLED CAPACITY AVAILABLE 
TO THE SYSTEM 
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NOTE 
15°% and 25% reserve lines 
Gre significant at the time of 

system annual net peak demand. 

(i.e.-At year-end) 
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ALBERTA INTERCONNECTED SYSTEM 
ANNUAL DEMAND AND GENERATING CAPABILITY 


BASED ON 61% LOAD FACTOR IN 1970 INCREASING TO 65% IN 1980 
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Calgary Power and Edmonton Power, In particular, the Board would 
have been interested in seeing whether a single 500 megawatt unit, 
perhaps coupled with a gas turbine unit, might not have served the 
interconnected system better. For the time being however, the 
Board accepts the view of Calgary Power that operating experience 
with 500 megawatt units is not yet fully satisfactory and even if 
such a size did have theoretical advantages these could well be 
more than offsét by operating probdems. Such may not be the 
case by the time detailed consideration needs to be given to the 
next stage of expansion. The Board believes that the interconnected 
system is in a transition stage and by the late-Seventies the use 
Of Larger units (wi kl soto ps eer imen fd em. 

The Board coneludes that the 352 MW units now proposed by 


Calgary Power are of suitable size. 
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IV THE SUITABILITY OF THE CHOICE OF THE ENERGY RESOURCE 
AND THE ADEQUACY OF THE FUEL RESERVES 

Thesapplicationp for the addition “of etwo,nen Upblts to. tie 
Sundance Plant is based on the continued use of coal from the 
Highvale Mine in the South Wabamun coal field. The applicant 
submitted that numerous extensive investigations have been 
conducted, into the feasibility of using other energy sources 
for the generation of electric, energy, including hydro, nuclear, 
oil and, metural cas WeChe tent oa ita] Oost ror, mie Lear. ants, 
plus the Jlargéeansdzeyvot practicals unit soded fo, the conclusion 
that nuclear stations were not feasible before 1980. On ah ce Krew Kaye, 
was eliminated on the basis of fuel cost. 

Ase stated jiate the, hearings, feasibility studies, of many 
possible hydro and thermal sites had been conducted, and sub- 
sequent to the hearing, the Board received a list of these 
studies from Calgary Power. The indicated views of the applicant 
are Set, out > below., Technically possible sites. on, the South 
Saskatchewan River system included Rapid Narrows, Eyremore, 
Shepard, Radnor, and Russel... .Technically possible on the North 
Saskatchewan River system were the Bighorn, Brazeau — Big Bend, 
Chambers Creek Diversion and Brazeau Forks sites. Technically 
possible on the Authabasca system were a number of sites from 
the Pembina, Riven, fo; Fort MoMurnay, with wn.electric ener sy 
potential .f about 60 perscant of the 1971 Provincial requirement. 


The Peace River has a technically feasible site at Dunvegan 


with a potential” of about"30" per=Ctent’or*thesto7 te rrovine vat 

electric energy requirement, The most technically attractive. o.tem1e 
at Smith Rapids, on the Slave River, a few miles upstream of the 
northern border of Alberta, but its use would’ entail excessively 

long transmission Lines: This site may have a power potential 
equivalent to the entire 4-unit Sundance Plant. 

Of the above feasibility studies, two have resulted in 
power development: the Big Bend development on the Brazeau 
River and the Bighorn development on the North Saskatchewan 
River. The Bighorn development was stated by the applicant 
to be the last economically feasible hydro development site’ in 
the southern half of Alberta. However, it appears that when 
the Bighorn development is” completed” in? 19725 ater capiteal™ cost 
will have escalated to perhaps twice: ehe™ cost=in dolitare® pe 
KW of alternative thermal generation due to construction costs 
and its’ energy cost at the plant bus= wihl beat Wedel twice 
that quoted for the ‘Sundance Plant’. The® applicant’ expects 
that hydro sites throughout the northern halt of “Alberta wil 
a1so be very costly, and “In' addition will necessitate” many 
miles of costly high ‘voltage’ transmission.” * Calgary Power doesemor 
propose to develop any further hydro sites before 1980. 

Calgary Power also reported on feasibility studies carried 
out for thermal plant sites tn Elk Valley, anmeche Crowsnest 
Pass, to the west of Fort Macleod, near the’ Kananaskis ances, 
near Barrier Lake, at Canmore. near Caleary, south or Brouka. 


at Sheerness, near Red Deer, near Tofield, and at Genesee. Mine 


a ee 


mouth and coal haul operations were considered at most of the 
sites, and a 4-unit (4-165MW) gas fired plant near Calgary 
Was studied, 

A present worth comparison of the most likely combinations 
of sites to 1978-79 was aarried out, in. detail with ten possible 
combinations of plants; near Calgary, at Sheerness, at North 
Wabamun, and at Sundance. Gas and coal costs in cents per 
million Btu were assumed stable “at 1970 prices (gas 20¢, coal 
8 to LlOcy and@the"results favoured the Sundance site, Studies 
subsequent to the Sundance site decision have used a gas cost 
averaged oVer plant. literate ance cOdtecoG ts thlOm alg. Dom! jc 
at Sundance and) trom lS5toso0cear Orne tastoip mane: sates. ihe 
applicant has conducted coal drilling programs on a number of 
coal fields in the Province, resulting im thes conclus2.on tnat, 
due to coal continuity sand overburden stripping ratio, the 
South Wabamun coal field at the Sundance site is the most 
economical to mine. 

The drilling program in the South Wabamun coal field has 
also provided data on available reserves and the applicant stated 
that some 213,000,000 tons of net mineable coal reserves have 
been proved by drilling, based on a mine recovery factor of 
$6. per cent he te Maximum practical stripping wiinat oF ll 40 (tect. 
These strippable reserves are contained within an area averaging 
approximately one mile in width andeten miles in length. This 
calculation of coal reserves includes only that coal contained 
in two upper seams, each averaging ten feet in thickness, and 
does not include that coal contained in two lower, thinner 
seams. These lower seams average 1.5 and 2.4 feet in thickness, 


and each overlies a bentonitic crootwall. The applicant stated 


that experience gained during the current year will determine 
whether or not there is a sizeable amount of mineable coal in 
these two thin, lower seams. 

The strippable coal reserves in the South Wabamun coal 
field were determined over the past 11 years by the company 
in a program of exploratory and prove-up drilling within the 
coal fdeld. «This program consistedijof jechegydet ling) iotesons 
260 holes of which approximately 40 holes were cored. Coal 
core, recovery in. these holes was) in the onden) off 90) (eomvomper 
cent and the cored sections were sampled and analysed for coal 
quality. Additional, samphing, was) carried outby hanmer 
drilling along the subcrop and by further rotary prove-up 
drilling throughout the field... A typical analyses: of the coal 
from the, Highvale mine indicates. a motsturescontent: of 19587 
pers cénty. 16,7/) per ‘cents ash. Ore per scen tesa ip erindere 
average heating value of 7,840 Btu per pound. 

Calgary Power indicated that it has control of approx-— 
imately 60 per cent of the coal reserves through Crown leases 
and ownership, and that it is negotiating with the owners of 
the remainder of the rights to mine. The company also indicated 
that.it has, control,of 94,per, centiots thes surtace riehts necessrry 
for the mining,operation, The, company, informed thes Boardetnat 
no other markets currently exist for the coal from this rie ld’, 
and that Calgary Power has rights to, other: coal reserves, 
particularly those in the Ryley-—Dodds-Tofield area, which, if 


necessary, could be moved to the Sundance site. 


nt RD 


The applicant, estimated that; with the addition.of the 
two new units to the Sundance plant, the annual coal con- 
Sumption would be approximately 6.1 million tons. Thi secnus. 
consumption is based on the applicant's contention that, because 
of the fuel economies to be realized in the South Wabamun coal 
field, the Sundance Plantswilleatunction assauhiehsl oad. factor 


(estimated.at S2apen tcent) goperationacentinuously. 


Views of the Interveners 

Some of the interveners expressed concern about the dis- 
figuration of the land surface by the mining operations. This 
Matter is dealt@with undermsectrvon Vili enctitweds, Ine Impacn, Of 


the Proposal on “the Environment, 7, 


Views ,of the Board 

The: Boardvagréeesswith thevapplicant that coalvis jthe most 
satisfactory gruel stot besusedutor thespnoposedsadditionatosgthe 
Sundance Power Plant ssince the imecremental cost of coal from the 
expanded minéris lLesstthan*the cost ofsgasefor sucha base-load 
operation. Thesonlyvavatlable base=loadehydro@sitessare too 
remote and too costly for development at this time, 

The Board also accepts the net mineable coal reserve estimate 
of 213 million tons*within the area outlined by*the applicant. 
Assuming An average Vannualecoaleconsumptionsor’6.t million tons 
for the four units (existing and proposed) in'the Sundance Plant, 
601perseentvot thesepreterves) scirrentiy controlled by Catgary 
Power Ltd,., would provide for a plant life of approximately 21 


years. One hundred per cent acquisition of these reserves 


would provide for a plant life of approximately 35) years, 

The Board further agrees that the life of the Sundance Plant 
isonot, entirely dependent upon the totaleacduist (1 ONwotmcana 
reserves in, the, South. Wabamun. field, and thatyaddittonalisia te. 
years .comld4 be. @aamed by. fie, use. of Coa lit omeotmer 17 elie 
However,» the Board, understands that tnecappiaicant 1oneseésianig 
undue difficulties, in obtaining stotals controle, Dothe amerace 
and mineral!) tights dm ithemminineg iar ea wand vex pect sea riven 
clus ijon-,of, negotiations dn order to provide van assemb i yaor 
mineral and surface rights which will be amenable to an 

Gf Veme nt. ma nin 2. ome ca iso, 

Although it is expected -that sthe mining operation and 
related, land reclamation wwill De. GhevsubjeécteoL 4 sub seqwermt 
application to the Board ,~under .a new, Coal .Consenvation-Act. tne 
Board wire és: that, atieGhig Stime. eviery.6 8 onic ee Cert er ccm y em 
the coal from the two lower, thinner seams in the South Wabamun 


field. 


-V THE SUITABILITY OF PROVIDING THE INCREASED 
CAPACTITY AT. THE SUNDANCE (SITE 
Views of the Applicant 

Calgary Power described how a number of hydro and thermal 
alternatives had been evaluated in arriving at the decision 
that the Sundance site was economically the most attractive 
alternative. One, ofather app, Wiicantrsemaorm puoadsmisut hen City 
of Calgary, the load centre of the applicant's system is near 
Rededeer, andiveuny littiepotethers applacant( sisloady is,north? of 
the Sundance site. These circumstances led to investigation 
of sites further south and also to various proposals to develop 
a new site further south and to alternative extensions between 
a plant in the south and at Sundance in such a way that trans-— 
mission of base load energy would be minimized, For the latter 
reason, the development of hydro sites north of Lake Wabamun 
was considered premature even if development of such sites had 
not appeared very costly. 

A gas-fired plant near Calgary was one of the alternatives 
seriously considered by Calgary Power before the decision was made 
to develop the Sundance site. However, coal was judged to be 
significantly cheaper than natural gas as long as the proposed 
plant required 4 large eanough ruel supply, Calgary Power decided 
that the most economical development was that in which the 
Sundance site and mine were developed in consecutive stages to 


the final four-unit plant of 1,276 MW net and 1,350 MW gross. 


Views of the Interveners 

As noted previously, representatives of the ‘residents 
and recreational groups from the Lake Wabamun area opposed 
any expansion at ‘the present site, 

The City of "Calgary "did not’ opposePrtterespaneion eos 
the Sundance site, It suggested that the Energy Resources 
Conservation Board might be interested in examining a copy of 
the City of Calgary's report entitled "Future Power Requirements 
of the City of Catgary Electriem Syst em'Mdatecehepriany, 24yeuIGo, 
The City ‘of "Calgary “also qwestioned the tranemti ssi onPpilan's' Yor 
Calgary Power’ in connection with the Sundance site; “bert swo— 


sequently withdrew their statement, 


Views of the Board 

The Board notes the objections to the expansion on environ= 
ment conservation .2rounds and deals with thvesi ms ect tony. deeoe 
thas report. 

The Board agrees that, with the general cost and availabil-= 
ity of coal at thé Sundance site, and (strictly from thesvacewournse 
of economical generation of electric energy, the site is one of 
the precverred  \ocations stent penta The Board also agrees with 
Calgary Power that the completion of the Sundance site to its 
ultimate capacity before starting a new thermal site is sound; 

The Board notes that the proposal would result in the 
addition of capacity some VS0 miles north ot there coe ra gh ic 


centre of the Calgary Power system load. This has advantages 


with respect to the northern portions of the interconnected 
system but some disadvantages relative to the southern areas 
Of theerrovince The Board accepts the contention.of Calgary 
Power that’ the other tadvantace'ss/ot/ the Sites particularily the 
Tow cost fuel, more than otiscet any Atansmission cost’ dis— 
advantages, 

The Board toncludes that. the proposed) 1ocation of the 
power plant expansionsis  Satistactory provided that envixron— 


mental protecqthen®*emedequate as discussedsin nection VILE 


VI THE ENERGY CONVERSION EFFICIENCY 


Views of the Applicant 


Calgary Power presented typical design data for the 
proposed units numbers 3 and 4 as follows: 
Calgary Power Ltd. Sundance 750 MW Extension 
Typical Energy Balance of. Units 3S andy4,at Maximum 
Continuous Rating 


Heat Load 


10° BTU/hour Per Cent 


Ll. Coal) 874.000 \ibs ir so 


HCV 7840 Btu/1b 6829 100.0 
2. Steam Generator Losses 1024 Ney 
3% Net Heat) to “turbine 5804 85720 
4. Auxiliaries' Consumption (45 MW) L530 Pak: 
5. Net electrical output 2407 eee 4 
G6. Heat rejection to cooling water 
via condensers 3244 47.5 
i. Cooling wate wm hiliow 2th6 50x 108 
lbs/hr @ 15 degrees Fahrenheit rise 3244 47.5 


These proposed units would be tandem compound four-cylinder 
machines with regenerative feed heating. Inlet steam would be 
supplied to the turbine at a presstre Gl 2.550 7psi sand a 
temperature of 1000 degrees Fahrenheit, and reheat temperature 
would be 1000 degrees Fahrenheit. The condenser would operate 
at a vacuum of 28.5 inches of mercury if lakewater is used for 
cooling purposes. 

Calgary Power also estimated that design figures for a 
5000 psi (super critical) unit would show a heat rate with about 


a 10 per cent reduction in Btu/KWH compared with the proposed 


ae: 


units' heat rate of approximately 9700 Btu/KWH. It further 

stated that such a gain would not be economically worthwhile 

unléss: the scosteofsfiuel \roseitosaboute3 /ecentsaperymillion)»Btusand, 
even then, (thespoor)outeee eaxpenience of suUpenecmitical junite 

would lead toythe choicesofiayunit with lowergpressure and 
efficiency. Calgary Power stated that units larger than 500 

MW would still be designed with similar temperatures and 

pressures to those of the proposed units and therefore would 


experiencentsimilar (e¢filesencys 


Views of the Interveners 

The City of Calgary expressed the opinion that advantage 
should be taken of any benefits of a 500 MW or larger unit but 
did not single out thermal efficiency as particularly significant. 
Canadian Utilities and Edmonton Power restricted their comments 
to statements that the proposed units complied with the require-— 


ments of the Reserve Sharing Agreement, 


Views of the Board 

The Board notes that the overall design efficiency of the 
generation of electric energy from fuel with the proposed units 
will bé «wolightly (betterethan Soeper scent: This corresponds to a 
thermal conversion of about 9/00 Btu per Kilowatt-—hour and is 
gimilar, Go .thatnor thegextatinese2Z¢beMWVeunits, gerheylarpest. most 
efficient power plants show thermal conversion design figures 
of about 8700 Btu per kilowatt—hour; but actual thermal conversion 


figures recorded with these plants in operation are between 9000 


and 10,000#Btu peru kilowatteahour, eo; theataifurentogartazin 
design figures can bé attributed to the effect of these units 
operating at loads different from their design ratings, to 
the use of fuels differing from’ those forswhich thet boilers were 
designed, and to the addition of environmental protection 
devices. 

In the past 50 years thermal conversion has improved 
from about +25 ;000 Btu’ per *kivowatt jhoursto" just cunders900GeBeu 
per kilowatt hour. However, it has\¥takén®tthe lTastetensyearsece 
improve the thermal, conversion from 10/000" to0,9, 000 Btugce: 
kilowatt hour and present expectations are that another 30 
years will be required before conventional fossil-fueled units 
can approach their theoretical limit of approximately 7000 Btu 
per kilowatt hour. 

The Board concludes that units in the range of 1800 to 
3000 psi and 1000 degrees Fahrenheit with reheat are the norm 
for the size of units proposed, and thatythesenersey. conversion 
efficiency of the proposed units is satisfactory having regard 


to present -téchnolosy)’retiadtlity “and theeiuely 


ge "5G 


VEiIe/ THE RELATIONSHIP FOF SETHE. PROBOSED 
ADDITION TO THE EXISTING POWER PLANT 
Views of the Applicant 
The application of CalearysPowengisa, tin part, shorneanpraval 
of an addition to the existine power plant. Calgary Power 
submitted that the additional two units proposed were logical 
expansions of the power plant and would allow the mine to be 
developed on a scale which would provide the most economical 
fuel for base load generation of electric energy. Information 
was furnished on the existing operation including a description 
of matters affecting the environment and a description of 
approvals obtained from other governmental agencies. In 
particular, a research project concerned with more efficient 
removal of flue-gas particulate matter has resulted in a decision 
by Calgary Power to replace the mechanical dust collector on 
unit No. 1 with an electrostatic precipitator at the same time 
as a Similar precipicator toeins tal led@onsunit No. 20 whiten 
latter unit is scheduled for completion in 1973. ‘The proposed 
additional 2 units would discharge heated water from the plant 
through the discharge canal now used by the first unit. 
Alternative cooling schemes, as proposed by Calgary Power for 
the Sundance site, included all existing and proposed units of 
the 4—-Uunit plant. Provincial fisheries biologists have 
expressed concern that the present discharge canal sets up a 
circulation of warm water which passes close by the white- 


fish spawning ground at the east end of the lake. Calgary 


a Bae 


Power also stated that the investment in sluicing equipment 
for the present two units effectively committed Calgary Power 
to wet handling of the ash as opposed to dry handling, for 


the proposed two unit extension. 


Views of the Interveners 


The interveners who were part time or full time residents 
of the Wabamun area consistently objected to what they believe 
to be the effect on the environment of the present installation 
on Lake Wabamun, and their view of the relationship to the 
proposed extension was that any increase in these effects on 


the environment would be intolerable. 


Views of the Board 

In view of the close relationship between the subject of 
the application, the proposed addition of units No. 3 and 4, 
and the existing Sundance power plant, and having regard to 
the advice of the Department of the Environment, the Board 
believes it proper to consider a single approval covering both 
the existing plant and the addition. This would be compatible 
with the provisions of the Act, and would allow the incorporation 
of conditions suitable for “ensuring that the entire operation 
at the Sundance site conform with the appropriate standards 
related to environmental control.” Notingsine obvious concern 
of residents of the area with respect to the existing operation 


and also the Board's own decision as reported in ERCB Report 


— 2 


QE 
71-C-HE ) in connection with the Battle River application, 
the Board believes it proper to require that the existing 
facilities be suitably modified to meet environmental 


Standards within a reasonable period of time. 


(1) in the Matter of an Application onpsCanatian Utliities, 
Limited for Approval of the Construction and Operation 
of an Addition to the Battle River Power Plant, and’ for 
an jOndenyiron sits vinterconnectiitons, $19: 7H7, 


VIII THE IMPACT OF THE PROPOSAL ON THE ENVIRONMENT 


Atmosphere 

The principal effects of the operation of the: previously 
approved Sundance power plant and the additional two proposed units 
on the atmosphere would be those associated with the discharge 
of sulphur dioxide, oxides of nitrogen and particulate matter, all 
derived from the combustion of the coal fuel. 

CL) Relevant’ Provincial Standards 

The standards of the Department of the Environment relate both 
to the emission of the pollutants and to the actual ground-level 
econcentratvoncy 

With respect to the permissible emissions of gaseous 
pollutants, the Department expresses the maximum permissible 
quantities in terms sof the calculatedssround eve leconcent mation 
resulting from the discharge of the expected pollutants through 
a stack of prescribed height. The standards require that the 
calculated ground level half-hour average concentration of 
sulphur dioxide in agricultural and urban areas not exceed 
O.20) parts ner ni bom, With respect touoxides of nitrogen 
the standards prescribe that the calculated ground level maxi- 
mum half-hour average concentration expressed as nitrogen 
dioxide not exceed 0,30 parts per million in rural aréas and 
0.20 parts spexrtnibhiow sin turban va ne as : 

The current Provincial emission standard with respect to 
the discharge to the atmosphere of dust or particulate matter 
requires that the concentration of particulates in effluents 


to the atmosphére: resultine from combustion Of fuels sinal eno. 


Pan Sy ees 
exceed 0.85 pounds per 1,000 pounds of effluent, adjusted to 50 per 
cent excess air for products of combustion. The Department has 
indicated this standard may be made more stringent in the future. 

The ground-level concentration standards of the Department 
are expressed inthe publication VAmbient, Ain” Ouwality, Standards*' 
issued by the Environmental Health Division of the Department of 
Health in September, 1970. These limit actual ground-level con- 
centrations of sulphur dioxide to 0.30 parts per million averaged 
over one hour and to 0.10 parts per million averaged over 24 hours. 
Actual ground-level concentrations of total oxides of nitrogen, 
expressed as nitrogen) dioxide earesalsoulimited [670.30 pantceper 
million averaged over one hour and to 0.10 parts per million 
averaged over 24 hours. 

Total dust fall as lbimitedsto 15 tons perssquarce mile pervs) 
days in residential areas and 45 tons per square mile per 30 days in 
industrial and commercial areas with due allowance made for 
background levels. 


(2) Views -of ‘the Applicant 


calgary Power stated that the combustion gases from Units 3 and 
4 would be exhausted to the atmosphere through a single stack 26.5 
feet in diameter serving both units. The stack would be identical 
to that used for Units 1 and 2 and would be 510 feet in height. 
The applicant stated that the sulphur content of the coal to 
be used as fuel is very low and averages approximately 0.2 
per cent by weight™ “The sulphur dioxide™ emission for Units 
3 and 4 at Waximum Continuous racine with od coal COnsumpLLOn 
of 882,900 pounds per hour would be approximately 42 tons 
per day. Instantaneous emission rates could be somewhat higher 
as concentrations of sulphur in the coal as high as 0.5 per cent 


have been detected. Since these higher concentrations occur 


infrequently and since considerable mixing of the coal takes 


place in the coal piles before combustion, Calgary Power stated 
that it did not believe that the emission rate over a one-hour 
period woul exceed) 55 (tone sper. cave. 

Measurements of the stack ¢as composition soi Corey en etae 
Unit 1 indicated sulphur dioxide concentrations! ai Less ytnan 
200 (parts pen millvon andmoxides. of eee Concentratt omar 
expressed, as nitrogen dioxide, vot Vess than vlo0pamie per 
nhl een. Calgary Power stated that, because some variations 
in the coal quality may be experienced and in order to be con- 
servative, it assumed a stack gas sulphur dioxide and nitrogen 
dioxide concentration of 300 parts per millones tor Che spur eee 
of calculating maximum ground level sulphur dioxide and nitrogen 
dionuide concéntratvons irom Unites, of oe ade « The calcul- 
ations indicated concentrations averaged over one-half hour of 
sulphur dioxide and nitrogen oxides, expressed as nitrogen 
dioxide, not exceeding 0.026 parts per million at ground level, 
much less than, the Provincial standards for both sases wor eum 
parts per million averaged over one-half hour in urban areas. 

Calgary Power stated that it had not considered sulphur 
dioxide .stack.gas clean-up, processes for reduction of the sulphur 
dioxide emission rate sinceyin Its opinion most Jor these proces 
sé8, aresstilb inveanly cevelopments staces”, The applicant stated 
that. it. had started av studyeor oxiaeseor Mit hocens mics on 
control. but stated that itawes still sinwveryopreli minal Jee ome som 

Dealing with particulate emissions Calgary Power stated 


that ,itrhad ~besun asreseatch program ini 970 coincidently ewan 


, bie 


the start-up of Sundance Unit 1 to determine what means might 
be used to reduce particulate emissions from the stack. On 
the basis of tests using a pilot electrostatic precipitator 

it has decided to equipsUnit 2ewith,an electrostatic precip- 


itator, and simultaneously to replace the mechanical dust 


collectors nowis ervings Unitiylawith -aneidentical funit. Similar 
precipitators would be installed with Units 3 and 4, These 
units arevexpectedytoltosta Cotalevotes for Q007 000; Calgary 


Power expressed the expectation that the precipitators will be 
capable of removing between 99.0 and 99:35 per cent of the par- 
ticulate mattermfrom sthe stack yeases. ive dust doadinevat, the 
discharge of theyprecipitatorssis ‘expected "tos bewequal sto) or 

less thant0,099 poundsyiperele000N pounds. otestackyeaceanyorder 

of magnitude less than the concentration of 0.85 pounds per 1,000 
pounds now permitted by the Provincial standards. Calgary Power 
stated}that ab thiveadust Loading ylittle ersnoyplume from the 
stacks would be visible except during cold weather when water 
vapour* contained in -the stack gasesywoulds bewcondensed,: 

The applicant stated that it proposed to determine contin-=- 
wously> these particulate concentration™of the Statk eases to provide 
for continuous monitoring of any deterioration in the performance 
OPLtneeprectpata tots. In the event of a major precipitator 
failure the station’ load would be reduced to ensure that all 
flue gases «would? pass* through an’ operating” precipitation units 

Calgary Power did not comment on concern expressed by an 


intervenervthate the aistcharce ore riy acento the atmosphere could 


causevseilicosiseducetomthesS0c per. cent moncentratmonmaiis imu 
in, the ash. 

With regard toptheocmonitoring sofsairipollutant *concentran 
tions in the/vicinity» of thetplant Calpary Power staredethar 
it has!) operated(fiverdust falincolléctorseminithetar cam sown 
west of£sthe, plant sine 6519708 Thess monte chin ga had “indteated 
high background dust fall levels in the summer. Calgary Power 
statiedp that winter observationsPindica temdneta fla Ile eve tage. 
l to 34. tons° per square mile pet, month white summersdtacetia ke 
levedsowerevaschighgas¢69% toms per squaresmule: per tmon tar Lt 
attributed the high summer readings to dust from other sources, 
Such). 428 tautiomobiiestrat iT en Thetapphicantystated ate arse 
opérates"dust “fallestationasseast and norenaoarthe™ Sundance 
plant but these are associated with its Wabamun plant operation. 

Calgary Power stated that it has not monitored other 
atmospheric pollutant concentrations because of low predicted 
valués but would be“ prepareds to sexpand themmonitoningenet work 
Lf it was Hecesisanyttoadons oF 


(3) OoViews #ofod. MHS ANA Sh, 23, SPaerongas vawWewhardys 
BP. and He Sioa CGl Liat du eee yo ie 


the intérveners Ayn. Nash pod. bacon) adc ys 
P. and Hy J. Coplin and” J, e. SvdienweresnoLmenep les cit comerc 
the Nearing. Mr. Us Paron Speciitically jrererpedm inet see mee 
to the observance “of pollwt ton in sthemsmokemp fume eet: ecm 
the top of the power plant stacks. Nriod if. Sydier whoihae 
been familiar with Lake Wabamun since 1919, referred to the 


erfects of Ely ash and’ noxious gases “on the summery i ulate oe 
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Point Alison and the deplorable condition now existing due to 


stack emissions affecting the summer Village of Kapasiwin. 
(4) Views of Canadian Utilities, Edmonton Power, The 
City et Calgary, The City, of Lethoridge and Cy UK, 
Wynn 

Though represented at the hearing, these interveners did 
not express views on the effect the plant would have on the 
atmospheric environment, 

(>), Views of. thes Wabamun SatlinesCluba Pah... Carpenter , 

La Thomas, A, Do MelTavish, G. 1G. Roper, Summer 
ViiTace. of Kapacsiwmin, andaM. Xa MessCowehlan 

The Wabamun Sailing Club expressed general concern with 
contamination, of the atmosphere. by. the plant. i 

P. (H.. Carpenters expe cis edention rat hiadtast pease Meesis a Onto Delp 
to 55 tons per day of sulphur dioxide to the atmosphere 
fromthe, proposeds extensions couldunaves deletermous erfect sy, 

He referred to the nudsance caused by, dust, fall, which appears 
on cottages, car tops and boats which he attributed to the dis-— 
charge of particulate matter from the Sundance and Wabamun 
plants. 

L. Gi Thomas. stated be was concerned withy thespnospects of 
an addition, to, the, smokegnuuiieances mpisaicl tawibhextension. of 
the plant. He referred to dust deposits which appear both 
indoors and out and which were not present before the plant 
went. fntio, opere tion: 

AY D. -MeTavish,. express ed-=concern, theatvadda tional. jemissi ons 


of fumes and ash would cause ecological and visual damage to 


the area surrounding the plant and recommended that appropriate 


action be taken to ensure that the environmental damage arising 
from the emission” ore fumes ve minim ced 

Dr. Nei Duncan forks ther stummerry Vila Pes toni (wane ae 
referred to) the nufisiance! cauis ad) by the iWdepositivon fou iinet 
caused” by ‘pantLeulatie™emiss sone wir om time: op Varn 

Dri. M. XR) Mie Coteh lan’ ekpr essed Yooncermiwlthert oon iia are es 
of sulphur dioxide, oxides of mitrogen and particulate’ matters m0 
be emitted t of the atmosphere, Hestated" these jenfias lonss would 
have a detrimental effeet on the tealit hand? psyehology ton mine 
inhabwoancsY ol ther area. Her expres sr diicone ern Cha teitirese 
emission's! ‘could also damage pVant: 1a fer andriproper ty. He» quoted 
monitored annual mean pollutant concentrations measured in 
polluted crties wn the United’? States’ where) "an his opi ions, 
annual mean concentrations were much below Alberta allowable 
level stiandsyvet polllumavontiproblema exits vec He .expriessea Soncenn 
that hydrocarbons’ emitted) tothe atmosphere wold e600 nmr omer me 
Gelber tO Wace Thi Se, Dr. Coughlan expressed concern that the addi- 
tive effects of emissions from the Wabamun and Sundance plants 
could result) in utacceptabiverpollu banltuucolmwe mir atone, He alsio 
stated that possible synergistic effects of the pollutants emrviced 
could be detrimental, Dr. Coughlan’ further stated that salveme a. 
could be’ caused by inhaling? silica’ particves™ emitted irom tne 
stacks since the applicant. fndicated themparticunea. ee mawcer 


emitted would contain approximately 50° per cent siduca. 


(6) Views of the Board 

Board calculations of ground level concentrations of 
sulphur dioxide and oxides of nitrogen using the basic data 
submitted by the applicant, generally confirm the applicant's 
calculations and indicate that the combined effect of emissions 
from the existing stack (Unitssivand 2) and the “proposed stack 
(Units 3 and 4) would result in maximum one-half hour average 
concentrations of each of sulphur dioxide and oxides of nitrogen 
of 0.05/ parts Upergmibtlions. considerably = lessathan the appla= 
cable standard of the Department, The Board notes that short-— 
term sulphur dioxide emission rates could be as much as 
2% times the average rate due to variation in the quality of 
the coal but that even at this higher rate the calculated maximum 
half-hour ground level sulphur dioxide concentration of 0.14 parts 
per million would not exceed the standard of 0.20 parts per 
miition . Board estimates of the oxides of nitrogen emission rates 
also generally confirm those submitted by the applicant. 

Since the calculated maximum ground level concentrations 
of sulphur dioxide and oxides of nitrogen are well within 
Provincial standards, the emissions of these substances from 
the plant stacks-=should inotpahave ganyedetrimentalLewet reacts oneche 
health tofiplantastaninabe won bumangeivithe vilertntey ofeche 
generating station. The standards were established at con- 
centrations for which there is no evidence syofedamage .torplant, 


animal son humanahiteée saccurning: 


The Board, is,.of the opinion that insta atone tach 
electrostatic *precipitatosseproposed oOyuthe Ssoplicantias 
desirable and would reduce the particulate concentration of 
the stack gases to a fully acceptable level welli below present 
or probable future standards, Gontroltofeparticulate emissitongern 
this manner should essentially eliminate any effect of the power 
plant on dust levels in the Lake Wabamun area, 

Ther Board is generallysasatistiedsawithwthemotisiterdust 
fall. monitoring now being \conductedabypethe, applicantesbugget 
lis of the opinion thatisulphattonsitionitoringaisoatso requatred 
to indicate any effect the sulphur dioxide emissions may be 
having on total sulphation levels in the area, 

Regarding the concern expressed by Dr. Coughlan that 
pollutant concentrations in the area would exceed those in heavily 
industrialized cities’ in the United States, the Board has examined 
the Gontingous *Aivn Monitoring sProgram Data seon 19.644 for the 
cities in question i notes maximum daily average concentrations 
of sulphuredioxidesyonitrievoxideyonitrogensdioxidemandstotal 
oxidants, of On68940'.45 960.526. vancdGgO 2S oar capo mids Ligon 
respectively. These levels are very much in excess of those 
predicted for operation’ of the Sundance plant *for:one—half hour 
averaging periods. Maximum daily average concentrations at Lake 
Wabamun would be considerably lower than the predicted maximum 
one-half hour average concentrations. 

The Board is of the opinion that photochemical smog would not 
become a problem in the area due to atmospheric reactions between oxides 
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of nitrogen emitted from the plant and hydrocarbon vapours 
emitted from passing automobiles. The quantities of reactive 
hydrocarbons and of oxides of nitrogen in the atmosphere would 
be considerably less than that present in industrialized cities 
which do have photochemical smog problems and in the opinion of 
the Board insignificant quantities of ozone and other oxidants 
would be formed. 

Board staff have evaluated the aggregate effect of emissions 
from the Sundance and Wabamun power plants on pollutant concen- 
trations in the area and have determined that calculated maximum 
concentrations of sulphur dioxide and oxides of nitrogen would not 
exceed the Provincial standards. 

Regarding the concern that silicosis could be caused by 
inhaling silica or silica-containing particles emitted from the 
stacks, Board staff have estimated the maximum atmospheric 
particle density that would result due to particulate emissions 
from the plant. Using a stack gas particulate concentration 
of 0.05 grains per cubic foot and assuming a mean particle 
diameter, Ofe2:.5 Wicrons pacesubnittedshy. the appdicant. board 
staff calculated a maximum one-half—-hour average concentration 
of silica particles at ground level of approximately 8,000 
particlessperecubie el ogteoL salt aaliteeConcent ral ong 4 Ve Cy et ar 
belowsthe e¢xiterjtonsof 5 000 000 snpsrticoles sper cibiceinot of 
air .stated by. Dr.« Coughlan to.be_an, allowable. concentration. 
Based on this estimate, the Board does not believe any silicosis 
hazard could result from the operation of the plant. 

The Board concludes that the measures proposed by Calgary 


Power for the, Control, ot air polliutlonwere  eenecrally satistactorys 


Should an approval be issued for the plant. the Board believer 
that it would be appropriate to express the pollutant emission 
restrictions directly im terms) of ‘the maximum number sor scons 
per day of each pollutant rather than od irect iy = nroucn 
calculated ground-level concentrations or quantities of dust 
per quantity of totalvelfiuent. Further, £or its approvals otvreas 
plant operations, the Board has adopted restrictions on 

actual ground level concentrations of sulphur dioxide 
equivalent to the Department's calculated concentrations and 
more stringent than the present Provincial Ambient Air Quality 
Standards. The Board believes it proper that any approval 
issued for the plant contain conditions requiring sorac 

actual ground-level concentrations of sulphur dioxide and 
oxides of nitrogen not exceed the stricter of these two 


Standands). 


Water 

Several features of the operation of the present and the 
proposed units affect or could affect Lake Wabamun. Probably 
ther Most? importantPMas tie. posc pies err ect Wone cee tae ie at) con Pere 
life of the lake due to the temperature increase caused by the 
cychhing. Of spoOWwer (pant. c 0 Otel wae re Additional matters of 
concern are the’ return to’the’ lake” of: the: overflow water from 
the ash disposal ponds, the return to the lake of water treatment 
regeneration solutions, boiler™blow down and oily or other waste 


solutions, and the possible discharge or escape to the lake of 


eg 


drainage water from coal storage piles. 

(1) Relevant? Provincial Standards 

The standards prescribed by the Department are set forth 
in the publication “SurfacesWater QualitysCcriteria” issued )by 
the Environmental Health Division, Alberta Department of Health, 
August) 9708 The prime considerations respecting this applic-— 
atlon/ are ther temperatures rls eMresubtines fromethescircul ation 
of cooling water, the pH of the water returned to the reservoir 
and -possitbve sods bee 

With respect to the temperature rise above the ambient water 
temperatures thes tandarde! requiresthate Ghiss@notmexceedssS 
Centigrade degrees (5.4 Fahrenheit degrees). The standards 
require*thePpH? to > betinethesrancesof 4625 tos 9opandsnot valtened 
by more than 0.5 pH units from background value, and that oils 
and grease be substantially absent. With reference to the 
specific water quality objectives the publication states that 
the standards taremtorvevaluation sof conditions, except in 
closéeéS®prosanmi tye tor ou thallish aseipreserabeds bye thea Provanciad 
Board of Health (whose functions in this area are being carried 
forward by the Divisiion of Standards and: Approvals of. the 
Department of the Environment). 

(2) Views of the Applicant 

Calgary jPower! explained that) the prancipalyusejofjpwater 
in the pilante(is forse condensericooLine rm WThisi waters iseuntreated 
and is returned to the lake unchanged except for the addition 
of heat. The design of the condensers for the proposed Units 3 
and +& (wold *betistimilvriito hse tyiotaseheart irsitictwo Vundten Since 


little or no cooling would occur along the 3,000-foot length 
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of the discharge canal, the temperature of the water returned 
to the lake would be above the criterion and approximately 15 
Fahrenheit degrees warmer than the ambient lake water temperature. 
Calgary Power stated that as this warmer water reached the 
cooler water of the lake some mixing would occur; however, 

most of the warm water would rise to the surface layers of 

the lake and transfer heat to the atmosphere. The extent of 
mixing and the area and shape of the thermal dispersion plume 
would be affected primarily by the strength and direction of 
surface winds. Calgary Power stated that in general its 
observations indicate that approximately 1,000 feet beyond 

the outefallsaoft the discharge) canalagsitratiiizcationge:. he 

warm discharge water and the cooler lake water is complete and 
through the major part of the water depth, below the warm 
surface layer, the water is at temperatures which meet the 
criterion. Calgary) Power)stateds thats therey doésy, not, appear 

to be any likelfrhood that the thermal dispersion plumes of 

the discharge from the Sundance and Wabamun plants would meet 
each other. 

Calgary Power made several comments about the weed growth 
in the lake which was a matter of concern of the local residents 
and cottagers,. It. stated that. insan5dioterim reporiths ay task 
force, composed of the people who have been carrying out the 
various research projects within the lake, stated that the 
normal biochemical eutrophication is accelerating in Lake 
Wabamun but has not identified a singular cause. The task 


force recommended further research, and Calgary Power plans 
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Co co-operate actively with it in this research. Calgary Power 
stated it would take action to reduce heat addition to the lake 
if this research should eventually show that the addition of 
heat.hassay significant detrimentalseffects onthe mecreatdio nail 
value or the ecology of Lake Wabamun. 

Calgary Power presented descriptions of several methods of 
reducing the temperature of the cooling water returned to the 
lake. The most elaborate system, which would eliminate the 
need £0r, thegalischaree, ofs heated: cool ingswater top thei dake, 
would be the installation of mechanical draft. air coolers, but 
thes capitade cost org thdcednsittellat dont tisscstimated iti. ibe; sin 
the onde rsrofaS207000 000. Cele arxn Powerisitetedihat sunt ides 
ismconvinceds that, the /additadon jot iheatist 0: the shakey sy the 
cause of the excessive weed growth, it is of the opinion that 
it would be unwise to go to the expense necessary to reduce 
or eliminate the heat input to the lake. It stated that 
money would be more wisely spent on some more direct weed 
control method, 

Calgary Power said it has studied the possible use of 
herbicides and the use of weed cutters as control methods. 

It is of the opinion that either! method could effectively 
reduce the weed problem, 

The applicant stated, that in its opinion the rate of weed 
growth. is»spropertional to. ‘hours, of sundight and inversely 
proportionalgto they lake, waterule views, Lh steateds. that. 4te 
operatdons haves notydlowered, dekendevels, cignid Doantd yy and 


submitted records of the water levels in Lake Wabamun and Lac 
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Ste. Anne and data on precipitation in Edmonton since 1940. 
The applicant stated that the Lake Wabamun water level has 
fluctuated in a manner much the same as the Lac Ste. Anne 
water level and that both have fluctuated with total precip- 
itation. Calgary Power stated it estimates evaporation due to 
power plant heat input to the lake to result in the loss of 

4 inches of lake water per year but that lake level records 
show that this water is replaced Heecnte Salle and no cumulative 
Loss soc ur s% It estimated natural evaporative losses to be 
equivalent to 36 inches of lake level per year. 

Calgary Power submitted aerial photographs of the east end 
of the lake taken annually since 1962. The photographs show 
the most extensive weed growth to occur in the vicinity of the 
power plant out falls, which Calgary Power stated to be the 
most shallow part of the lake and one of the few areas with a 
rich fertile bottom sediment, 

The ee Seve otter of liquids conveyed to the ash lagoon 
would contain the residual ash from the boiler grates. 
Sufficient! storage would! be’pronmided! for ssht andvotherisokide 
to settle out, so that only the clear water effluent would be 
released to the lake. Calgary Power stated that the alkalinity 
of the water would be neutralized naturally through contact 
with the acidic ground on which the lagoon is located and 
through absorption of carbon dioxide from the atmosphere at the 
lagoon water surface. Calgary Power stated that the total 
solids content of the ash lagoon overflow water is of comparable 


quality to ‘the input’ water. 
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The applicant stated that other methods of ash disposal 
such as dry hauling could be used but are not attractive at the 
present time because of the approximately $1,000,000 additional 
capital investment that would be required. 

With regard to the disposal of boiler blow down water, 
Calgary Power stated that boiler blow down would be directed 
to the ash lagoon where precipitation of solids would occur 
before the lagoon overflow water discharges to the lake. 

Water treatment chemicals from the hot lime and sodium zeolite 
softeners also®*would £low°tolvthevash Lagoon for retention: and 
settling’ before*discharge®*to the? ake? 

Wastes resulting from periodic chemical cleaning of boilers 
would also be discharged to the ash lagoon. While this operation 
is in progress, effluent from the lagoon would be suspended for 
a number of hours until the pH of the water in the lagoon 
stabilized at an acceptable level, 

The-appliaant’stated that 9itedidtnot *believye*that’run—oft 
from the coal piles would contaminate the lake. LO seabed Bthat 
this run-off would be essentially identical to run-off from the 
mine and that no adverse effects have been observed to date. 


(3). Views, of -SPSRP Nash pea. “baron, 4479. “Handy, 
Band HVJ. COLIN sanded; aha oyaLe 


The Interveners A. He Nast, sae tr etoo,, Av Ww. Hardy, Pp. sand 
H. J. Coflin and J. E. Sydie were not represented at the hearing, 
however, the documents filed by each of these interveners 
expressed concern with the eftect the plant extension would 


have on Lake Wabamun. 
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A. H. Nash, who has owned a cottage on Kapasiwin Beach 
for 25 years, submitted that in recent years he was no longer 
able to enjoy his beach because he spent many hours cleaning up 
the weeds in order to make it habitable, and that he was unable 
to use the lake for skating as in the past because of the open 
water created by the return of the warm water to the lake from 
the power plants. JppParon "subnietedsthatweduringgtherseven 
years he has owned a cottage on the lake the weed growth 
had increased, 

Dr. Hardy, who has been a cottage owner in the Village of 
Point Alison for 22 years, submitted that, the-weed growth in 
the east end of the lake was a recent phenomenon. He suggested 
that while there could be other factors contributing to the weed 
growth, in his opinion the heat returned from the power plant 
was the most important. 

Py “and #Hfals Coffin @intthe if ssubm fe sitonsstne sisieid athe 
impact of the ante plant on the recreational and commercial 
fishing aspects of the lake. They also suggested that while 
there could be other factors contributing to the environmental 
impact the lake had deteriorated accordingly as the size 
and capacity of the power plants had increased. 

The ‘submission “of UME Sy die stated Chat esince tie wWabanun 
power plant had been built weed infestation had increased and 
appeared on portions of the lake never before affected, the 
lake had been closed for commercial white fish fishing, and 
water levels had become more erratic. He considered that any 
further plant expansion would grossly accentuate all of the 


conditions mentioned, 


a e 

(4) Views of Canadian Utilities, Edmonton Power, The 

City of Calgary and the City of Lethbridge 

Canadian Utitlities, Edmonton Power. The City of Calvary 
and The City of Lethbridge, though represented at the hearing, 
did not express a view on the effect the plant would have on 
Lake Wabamun. 

(5) Views of the Wabamun Sailing Club, P. H. Carpenter, 

lig Gop plinomas je eA) .4 eDice Mic Tia vids hie eG.) Lf Ropes. Summer 
Village of Kapasiwin., Ms i . Ne Couch lan and Gl Kk. Wynn 

Concern for the effect the plant would have on Lake Wabamun 
was expressed by the Wabamun Sailing Club, P. H. Carpenter, 

i. G. Thomas. AyD.) MeTaviche tthe cunmeravaL lage of Kapas twin, 
M. X. M. Coughlan and G. K. Wynn. 

The Wabamun Sailing Club stated that in its opinion the 
thermal discharge from the power plants is having a stimulating 
effect on the growth of weeds in the lake and that the addition 
of further units to the plant would cause irreparable harm. 

It stated that excessive weed growth is both a nuisance and 

a hazard to the safety of boaters using the lake. ine itis 
opinion the weed growth has been progressive with some cycling 
due to changes in the lake water levels. It stated that 

Calgary Power should be required to prove beyond a doubt that 
the effluent from the plant does not Sienificantly attect the 
ecology of the lake before approval of any extension is granted. 

P. H. Carpenter expressed concern regarding the deterior-— 
ation of the quality of the lake due to the heavy weed growth 
which has become apparent in recent years. He stated that 
the problem has been most severe in the immediate vicinity 


of plant out falls and in areas where the lake is kept open 
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all winter by the heated water discharged from the power plants. 
L. G. Thomas expressed his concern regarding changes he 
said have overtaken the lake in the years since Calgary Power 
began development in the area. Heystated that) inghisg opin tome 
the increase in weed growth coincided with the discharge of hot 
water from, the, Wabanun, plant civec Gl ye nto lew Lane. 
A. D. McTavish stated that the major problems at Lake 
Wabamun have been low water levels and excessive weed growth. 
He stated that lake water levels have een due to increased 
evaporation from the lake caused by the addition of heat from 
the power plants: and, from the, fact. that) part of the lakers 
now kept ice free year round, Mr. McTavish recommended that 
the. present application not. be approved unless) facilities sare 
provided to add to, the Jlakepat, leastoasemuchwwater as) see ose 
through evaporation due to the operation of the power plants. 
Mr. McTavish stated that weed growth increased greatly 
with start-up of the Wabamun plant and has now rendered much 
of the east end of the lake virtually useless for recreational 
purposes. He expressed the opinion that heat input to the 
lake and lower lake levels have been the most significant factors 
contributing to this excessive weed growth. He recommended 
that approval not be given for the proposed power plant extension 
until appropriate actions to eliminate the weed growth problem 
have been taken and found effective. 
N. F. Duncan, appearing for the Summer Village of Kapasiwin, 
expressed concern regarding excess weed growth which he stated 


is most prevalent in the area of the hot water effluent from 
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the Wabamun plant. In his opinion the excessive weed growth 
has been due to warming of the lake water by the power plant 
effiuent and serémoval bof ’the winter ice "cover. %prl!’ Duncan 
questioned the suitability of the water temperature standard 
of the Department. He recommended that if the Board grant 
approvaleoprthaiapplicatlion vue should @impose =the condition that 
Calgary Power accept the final outcome of the task force study 
and make any modification in its operations necessary to maintain 
the “ecological ‘balance of the lake. 

M. X. M. Coughlan expressied concern that the temperature 
of the lake would increase which would in turn increase the 
growth of plant life in the water to the extent that the lake 
could become unsuitable for recreational purposes. He 
attributed the cause of present excessive weed growth to the 
thermal discharge from the existing power plants. 

G. K. Wynn also expressed concern regarding the extension 
of the Sundance plant and the addition of more heated water to 
the lake which could further accelerate weed growth and the 
problems asisociated with it. He suggested that the applicant 
be required to take ‘immediate corrective steps’ on the existing 
plants. ‘to Stoptheipresent thermali-pollution before! sit ie 
allowed’ toliprocee di with anstaitation of anyeadditionad facilities. 

(6) SV tews, ole thesisoard 

The importance attached by the Government of Alberta to the 
recreational value of Lake Wabamun is emphasized by a news release 
of March 7, 1972, by the Honourable Mr. Yurko, Minister of the 


Environment, referring to "the preservation of Lake Wabamun as 
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a major recreation area and to maintain the water quality and 
lake environment at a high standard". The Board recognizes 
that the warming of a body of water by the discharge to it of 
process heat may have adverse environmental effects. The 
criterion established by the Department defining the maximum 
acceptable temperature rise is no doubt a suitable one under 
certain circumstances, but «the Board does not believewit ts 
subtiable for jthe «kind sof ssituuation iwatcmenowecxu sts: at 
Lake Wabamun. 

Calgary Power accepts that the return of heated water 
From the Wabamun and the Sundance power plants may have had and 
may continue to have an influence on the growth of weeds in the 
lake; the interveners who expressed themselves on the matter, 
for the most part, were convinced that the weed problem was 
caused by the return of heated water. there) iis mo fdoubt? thac 
additional evaporation of lake water results from the addition 
of waste heat to He lake and this must have an adverse effect on 
the water level in the lake at least at certain times of the year. 

The Board recognizes that there is less than absolute 
proof that the discharge of warm water into the lake has 
caused accelerated and spreading growth of weeds in the lake 
but it agrees with many of the interveners that it would be 
improper to await the results of the studies required to 
establish the cause with complete certainty. The circumstantial 
evidence of 

(a) the approximate coincidence of accelerated 


weed growth with? 'thes'start! of operation? of 


ee 


the Wabamun plant, and 
(b) the approximate coincidence of the areas 

of accelerated weed growth with the areas 

covered by thermal plumes created by the 

Wabamun and the Sundance plants, 
ig convincing to the Board. | Further.) the Board aecepts, the 
conalus Lons of Mr ik DaleuAllenwand sores Path. Gorhan wo. ahe 
Department of .Botany of the University of Alberta (page 45 of 
Report, Wabamun Lake Thermal Project Interdisciplinary Program, 
1971, The Effect of the Modified Temperature Regime on the Biota 
of Lake Wabamun, Alberta, Dr. D.aN. aGallop es Bditor) that, Urrom 
observations over the past three years, we conclude that the 
thermal effluent from the power plants tends to increase the 
rate of growth and alter species dominance of submerged macro- 
phytes very significantly. Moreover, it causes these macro- 
phytes to break the dormancy earlier and mature earlier than 
their countetpearts etn cog lensuwater > iis «secre orestLics 
in early genescence and breakdown which, when severe enough, 
can cause them to break off and form floating weed masses." 
This report was referred to at the hearing and a copy was obtained 
subsequently by the Board. 

On the evidence of Calgary Power, the capital cost of 
providing altermative coo ling steacilities satoseliminate cheat 
rejection to the lake and to provide make-up water to compen-— 
sate for evaporation losses would be of the order of $20 million 
for the fully developed Sundance plant, Units 1,2, 3 and 4. 


On normal accounting and for the anticipated plant capacity 
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factor of 82 per cent, the Board estimates this would amount 


to, before taxes, some one-half mil per kilowatt hour of 


energy generated or an increase of about 10 per cent in the 
peneration cost at ‘the etter’ “The ®relactvescoct@inpactmonmmruc 
ultimate consumer of the energy would be somewhat less. 

Bearing in mind the important recreational use of the lake, the 
Board believes that, if such expenditures prove necessary, their 
cost would be a proper element in the total cost of generating the 
electric energy and one which should be borne by the consumers 

of the energy. 

The Board concludes that if an approval is to be given for 
the proposed expansion of the Sundance plant, it should be sub-— 
ject “to thet conditions that 
(l)) "Calgary Power submityfror’ the furthereapproval 

of the Department of the Environment and the 

Board detailed plans for providing alternative 

bes Dae te ba duet Pen for Unites > bvand= 28 “when 

would completely eliminate heat rejection to the 

lake from the units, the facilities to be installed 

as soon as practicable, and 
(2) unless Calgary Power satisfies the Department 

and the vBoard py *Octoberea igs Lo7o,ethac 

(a) the discharge of waste heat associated 

with Units 3 and 4 to the lake, and 

(b) the lack of make-up of any water used 

from the lake in connection with the 


operat lonsvormrlunLtcri, 2, ee aendnan 
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downot. and’ shall not ; "contribute sienna rcants y 
to the growth or spreading of the weeds in the 
lake, or to other deleterious effects in the 
lake, then Calgary Power be required to submit 
for the further approval of the Department of 
the Environment and the Board detailed plans for 
providing either or both, as the case may be 
Co) alternative cooling taciiaciles tor 
Units 3 and 4 which would completely 
eliminate heat rejection to the lake 
PCO, fie, UN. User s 
(d) Li ene ratio Les provlLueds LOM UnLte tf eand 2 
or proposed for 3 and 4 involve the use of 
lake water, facilities for the make-up of 
any water so used; 
the” facilities to ber instaivoeur prior GO “the start —ap 
Of Urues so. aia ae 
The Board also believes that any approval issued should be 
conditional on the institution in’19/72”%0f an” effective weed 
cutting and harvesting program for the entire eastern end of 
the lake to be continued for such time as the Department of 
the Environment may require, 
The Wabamun plant is not the subject of the present applica-— 
tion and will be reviewed by the Board at a later date. 
With respect to the disposal of ash, the Board recognizes 
that the water slurrying and ponding technique is one which is 


widely used and free of many of the problems of handling fine 
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ash in dry form. The Board understands, however, that the 
Department has reservations concerning this disposal method, 
being of the opinion that sthe water meee d tosthe -lakescould 
contain contaminants... The Board appreciates the concern of 

the Department and agrees that the proposed ash disposal method 
should be subject to further investigation. The requirement 

to conduct and report on such an investigation should be a 
condition of, any approvaleLtssued. 

Since the applicant proposed to dispose of boiler blow- 
down, spent regeneration chemicals and wastes from chemical 
cleaning in the ash lagoon, the Board is of the opinion that 
the disposal method for these materials should also be inves-— 
tigated and reported on. The Board would also require in any 
approval issued that the applicant review methods of containing 
drainage water from the coal piles since it would appear that 
these .waters ,cowld be confined jwith little sdifttiicubty sto 
ensure that Soman in ataten of the lake from this source does 
not occurs» »Since pphesapplicantedid notyconment Jonmithewmdscpoa a) 
of oily wastes and on precautions to be taken in the storage 
of oil and chemicals where the escape of such materials from 
storage could cause a problem, the Board believes that 
precautions to be taken in this regard should also be reviewed 
and reported on. 

The proposal of the applicant for the disposal of sanitary 


wastes appears to be generally satisfactory. 


Land 


The principal feature of the operation of the present and 
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proposed future’ facility’ which’ has or could have’ an effect on 
the land is the method used to mine the coal reserves 
and the extent’ to’ which reclamation! is*’ carried out*in the mined 
arelass Theo Boardi anticipates) thateit®wil lf be conducting an 
early  reviewPof the’ coal mining) operation in pursuante of its 
responsibilities under The Energy Resources Conservation Act, 
The Coal Mines Regulation Act and a proposed new Coal 
Conservation Act. Detailed conditions applicable to the 
operation will be established at that time. Since the matter 
was discussed at the hearing of the application however, the 
views of the applicant and the interveners and the present 
general view of the Board are given. 

(1) Views of the Applicant 

Calgary Power stated that reclamation of the mined land 
has been studied and carried out since the beginning of its 
mining operations in the Whitewood mine, serving the Wabamun 
generating station. Mining of the Whitewood mine commenced 
in 1962. “The applicant stated that in 1963 an area of Aapprox- 
imately five acres was planted with various mixtures of seed as 
an experiment. Six varieties of grasses and legumes and some 
300 seedling trees of 10 different varieties were planted. 
Initial results were poor and in 1966 a second experimental 
area of 30 acres was prepared in the mined out area. Encour-— 
aging®résults* were obtained®with-alfaltial honeysuckle and 
willow. Based on these results, Calgary Power stated it 
eontoured “and *se@éded*®150 acres *ine lo 69eand 200 -acres in®loyi: 


Calgafy *Powér stated that "the aréa now mined out "is “approximately 
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600 acres, approximately 400 acres of which have been reclaimed 
in the manner described. Much of the reclamation has been 
relatively recent and hence has just begun to show results. 

Mining of the Highvale mine, servicing the Sundance plant, 
commenced in 1970. Calgary Power stated that reclamation of 
the Highvale mine will commence as soon as sufficient mined 
out area and working room is available. 

(2) Views of the Interveners 

Three of the interveners expressed concern about disfigur—- 
ation of the land surface by the mining operation. 

Pyewand>Hoawds Coflinsexpresseds concernsinaitihediriyri ten 
submission for the scarred landscape resulting from the strip 
mining operations. 

The Wabamun Sailing Club also expressed general concern 
about reclamation of the mine area. 

As. Ds MeTavish, appearing for himself and G, L; Roper, 
stated that in hia opinion reclamation has been inadequate and 
has proceeded much too slowly. He stated that additional 
mining would further reduce the attractiveness of the area, 
cause additional damage to vegetation, affect natural water 
drainage into the lake and generally adversely affect the 
ecology of,the, lake, and.its surroundings. 

(3 )eeViewssotsthea Board 

The Board is of the general opinion that through operation 
of its Whitewood mine, the applicant has demonstrated its 
willingness to reclaim mined out areas to an acceptable standard 


without undue delay. While some time was required to begin full 
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reclamation in the Whitewood mine, the Board believes that this 
delay was justified since active experimentation was taking 
place at the time. The Board has inspected the reclamation at 
the Whitewood mine and does not agree with the criticism of some 
of the interveners and on the contrary believes that Calgary 
Power is to be commended for its reclamation program. 

The Board has no reason to believe that satisfactory 


reclamation will not take place in the Highvale mine. 
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IX THE ADEQUACY OF PRESENT PLANNING FOR THE 
EXPANSION OF ELECTRIC GENERATION AND 
TRANSMISSION FACILITIES IN ALBERTA 


Views of the Applicant 

The applicant stated that the electric generation and 
transmission systems in the Province are physically inter- 
connected and soperate in synchronism pat vablegGimes  pylbtsemeane 
joint operation and mutual paid vin stimes sorgtnoub le; Expanding 
on this feature the applicant submitted that the co-operation 
had been so effective that there had never been a "brown-out" in 
the Province even though each system had been in difficulty at 
one time or another by itself. 

Calgary Power indicated that planning for expansion was 
carried out > more” or less,” on an” 1nLorma | Dasis Los'teated 
that the Reserve Sharing Agreement which involves the three 
principal electric generating utilities; Calgary Power] Canadian 
Utilities and Panenten Power and has been in effect since 
1969", ‘1s’ a more formal’ expression of the paste" Lor prenniiee 
According to the applicant the actual planning process leading 
to the present proposal consisted mainly of continuous commun— 
ication between the three generating utilities with each keeping 
the others informed at each stage of development. 

Calgary Power stated that discussions involving exchange 
of information between the three generating utilities regarding 
each other's plans, had been intensive enough to achieve all 


the results that would Scecrue to formal joint pean. The 


te 


applicant sfurther stated\ thatthe .jeint co-operative planning 
of plants and main transmission lines had been such that it 
was unlikely that actual facilities would have been much 
different than they were at the present if they had been under 
one management. The applicant's final comment on this subject 
was that the joint .operation and planning of the systems would 
continue to meet the requirements of the interconnected 
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Views of the Interveners 
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Edmonton Power submitted that the proposed plant additions 
were known to the joint committee of the three generating 
utilities who are parties to the Reserve Sharing Agreement, and 
that the installation would provide a suitable level of 
generating reserve capacity to serve the public interest. 
Edmonton Power did not make any comment on the adequacy of 
present planning. 

(2) SCity of Caloary 

The City of Calgary stated that, "As “the largest, non— 
generating electrical utility in’ the Province, the City of 
Calgary proposes €0O initiate, and to participate Tully in the 
investigation of, ihe practicability, of a2 joinc venture for the 
generation of electric energy in Alberta, We urge the Board 
to endorse the concept of such a joint venture so that planning 


may commence immediately as it must if such an undertaking is 


to be ready to meet the electric demands of the Province by 1978. 


The City’ of “Cateary said*it™ based "its *sStatemenc one tire 
fact that™given the power plants "tory approvale ot witch 
Calgary Power and Edmonton Power were applying, the generation 
requirements of the interconnected system would be met up to 
the year 1978) but “by then” the major generating uti tretecun 
Alberta must have under "construction the plane Or plantse co 
handle the next ‘phase of “load erowth of the Province. tte 
City of Calgary submitted that the Goard should Favour tie 
formation of a joint Wenture of those electrical wWeinmunes 
willing to share in the costs and benefits of a generating plant 
located on the most economic site with units suited to the 
overall requirements vor the Provinedial erid: 

The City of Caleary further clarvirved “Ate “subnisc so mea y, 
stating that it was asking the Board to investigate the 
practicabilritrtey ofr = uweieasventures lte‘stated* that) *1tt wastiwtiaa: 
to become a partner if such ‘a scheme’ was "practical and! thateemc 
had the avenee te to participate in ”@a olne venture tnetoe 
development of a public wtility under the ‘terms fot section 7/2 
of The Municipal Government Act. The (City of Calgary didnot 
make any comment on the adequacy of present planning. However, 
it urged ‘the Bogard to’ ‘endorse Che concept sof “joint Vencurine 
so that planning could start immediately in order to meet the 
electrical “demands "of the “Province spy so 7c. 

(3) City of Lethbridge 

The City of Lethbridge stated that it endorsed the brief 


and préesentacion of tne City sor (Ga leary., 


Views of the Board 

Notwithstanding the discussion and exchange of information 
described by Calgary Power as having taken place with Edmonton 
Power and Canadian Utilities during the planning process, the Board 
believes that overall planning in the future could be improved 
in the public interest. Thesevidentéheatrd aththethedaringse@of 
the recentyapplicationvof: Alberta Power and! the currentlones of 
Edmonton Power and Calgary Power indicates that the type of 
planning which has occurred is primarily related to co-operation 
between the three essentially separate systems. Each of the 
three utilities appears to keep the others informed of the size 
andslocation»ofeproposedpunits: tor hel instablled@ineitsfown 
system, but there seems to be little direct appraisal of the 
need, sizeyatype and location of ubits ftromlantoveralrl Province— 
wide basis. 

Moreover, as the applicant indicated, planning has been 
directed principally to the provision of needed capacity with 
only secondaryeconsiiderationmeto ther’suitability scot the tredsulting 
energy reserves. The Board also believes that adequate planning 
should incorporate a study of the scheduling of the operations of 
the units in the imtereconnected system for overall optimum 
operations. Environmental problems have become a major concern 
and sthetr sconsiidetatiom smut gbe sinaluded jin fEwture op kanning: 
Further, it would appear that insufficient consideration has been 
given «to «the! possible sadvantiages tof sjoint-ventur ing. 


The Board finds that the objectives outlined in the preamble 
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of the Reserve Sharing Agreement are generally compatible 
with good planning. However, section 11 of the Agreement 
appears to override some of these objectives by permitting 
eachdutibity (to “consider, .dndgetogencouragée \Rteatoldevalops” 
its own requirements more or less in isolation rather than 
in the best interest of the Province as a whole: 

The Board suggests that the Reserve Sharing Agreement 
involving only the three major generating utilities does not 
fully satisfy the desirable criteria for a planning program for 
the .6uture Both the Cities of Medicine Hat and Lethbridge 
are involved in electric energy generation and had expressed 
a desire either at the hearing or subsequently to participate 
in overall planning and to be kept informed of joint 
operation procedires* §5TheiOityroh CatzganyTalso wishes sto 
participate in any future planning program and would also 
be prepared to join financially in»future) development’ if 
pEeaeeicals 

As the applicant has stated, however, no serious power 
failure or shortage of power or energy has been experienced 
under the present co-operative action. The Board is impressed 
with this record based on voluntary and informal planning and 
past operation and it speaks well of the combined efforts of 
the major generating utilities to this date. Present planning 
methods have served the Province well to this time. For the 
future, however, the Board believes that more comprehensive 
and formal planning must be carried out. 

The Board urges the establishment of a more formal Inter- 


Utility-—Planning Committee to carry out future planning studies. 
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The membership of this planning committee should include not 

only the present parties to the Reserve Sharing Agreement but 

also representatives from the City of Calgary, the Cities of 

Red Deer, Medicine Hat and Lethbridge, as well as a representative 
from the Co-operative Activities and Credit Unions Branch of 

the Department of Agriculture. The Board would be prepared 

to have an observer attend appropriate committee meetings. 

The Board requests that a suitable committee be established 
as soon as possible,and that it proceed immediately with studies 
of future generation and transmission programs to provide for 
optimum development to serve the interconnected system of 
Alberta in the public interest for a period of twenty or so 
years. Studies should cover the possibility of developing any 
part Of the future facilities sby smeans or joint ventures; The 
Board algo asks Cnat a report, OUtC Lining the resuits 01) tne 


studies be presented to it at the earliest practical time. 
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x& “DECIS TON 


Having regard to its responsibilities under the 
Act and to its views herein expressed, the Board is 
prepared, with the approval of the Lieutenant Governor 
in Council, to issue to Calgary Power Ltd. an approval 
pursuant to section 7 of the Act. The approval would 
bevot (Ghe const ructLonwot Un vtswomatGmasand sO. rept ic 
operation of the expanded power plant. In efrect Le 
would be a consolidation of the approval the applicant 
is now deemed sto bold tor Units lands 2iwith ove. tor 
the construction and operation of the proposed “addi- 
tional Units i3sand4. 5 Themvecondiitt ons contained s nh 
the approval would apply to the entire operation. 

Having concluded that the additional generating 
capacity is needed and that the proposed additional 
Units 3 and 4 are suitable for the service of con- 
sumers supplied by Calgary Power and for the generation 
of electric energy in Alberta, the Board is prepared, 
with the approval of the Lieutenant Governor in Council, 
to order the connection of Units 2, 3 and 4, when 
they are constructed, to the Calgary Power transmission 


lines. 
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The approval and order would be generally in the form 
set out in Appendix B, and subject to the terms and 


conditions herein contained. 


Respectfully submitted, 


poce tee 
Vielrnion aM iat | and 
Vice Chairman 


ee Oe ae ee eat 
Board Member 


Pe ag a 
Ll yee Zo Bae. 


N. Berkowitz 
Board Member 


DATED at Calgary, Alberta 
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APPENDIX A 


SUBSISTING APPROVALS FOR THE SUNDANCE PLANT 


approvals, 


AND RELATED FACILITIES 


Calgary Power from time to time obtained tcertaam 


permits and licences for the Sundance plant and 


related facilities: The approvals, permits and licences 


granted by Provincial authorities-are: 


i 


September 13, 1966 - Approval’ No. 638 from the 
Alberta Power Commission for the installation of 
the f£iret 3 OOMMW sup bb imesh er phan fr, 

August’ 3, |96/ — Intewim bicence, No. 6031 1rom 
the Director oF Water’ Resources on behalf of the 
Ministé@r di charge ompWater Resources stor con= 
Struction of works or tehe ur ligt Zootoo neo re wate, 
applied for from Lake Wabamun. 

July 2, 1969" Permit No. P/69sit rom thes Director 
of Mines to begin mining operations on Legal 
Subdivision 37) Section 29. \lownshipso2e shane cae 
West of the 5th Meridian. 

September 3, 1969 - Approval No. 1073-P-785 from 
the Chairman of the Provincial Board oretealttun 
granting a Final Air Pollution Approval’ subj]ect 
to certain conditions governing the installation 


and operation Of UNiLEaNo. sande UnLtaNOwes 


May 20, 1970 - Amendment of Approval No. 638 from 
the Alberta Power Commission for the change in fuel 
FOr Ube stirs init -otetne plant, 

July 13, 1970 = Approval No. 758 from the Alberta 
Power Commission for the installation of the second 
300 MW -unit- in the Sundance-power-plant. 


In addition the following permits were granted by 


MURLCIpal avgEnoraties: 


lee 


May lis L967 —* buildine Permit, 415 from the 
Municipal Districtwor StLonyeriain “Anowepart ,oOr 
phe County of Carkilandj) Stor ther ir stunt. 
AUGUBL, 27400 970 -—sbDUtLOS Nee Permit o2 > /e Ome. te te 


County of Parkland for the second unit. 


APPENDIX  B 


FORMS OF APPROVAL AND ORDER 


Form of Approval 
THE PROVINCE OF ALBERTA 
THE HYDRO. AND JE LECTRIC ENERGY SACL 
ENERGY RESOURCES CONSERVATION BOARD 
IN THE MATTER of the Sundance 
powern plant, of Calgary (Powerhiltas. 


Qa) tela, Goiiein Ginoree @u hele 
Wabamun. 


APPROVAL NO. HE 


The Energy Resources Conservation Board, pursuant to The 
Hydro and ElectricwEnergy Act, .»beinee chapter, 49s otetherStaluces 
of Alberta, 19/71, and: the, Liettenant, Governoreuny Coun cule havane 
given his authorization by Order in council, dated : 
1972, and numbered 0O.C. /72, hereby orders as follows: 
ais The construction, and. operations by: Calgary @ower Leda. 
(hereinafter called “the Opexaton!') Poff aapowery plan tadocatedmirn 
sections 17 and) 204 Townshi peob2ew Ramee 45° Weg 6 (01 tien oon 
Meridian on the south shore of Lake Wabamun is approved. 
pa Subject. to) the others proviiedonsi ote Ch sen rpeo Von ee 
power plant shall be in accordance with 
(a) Approval No. 638, dated September 13, 1966, 
from the Alberta Power Commission, for the 
installation Jot Che rire te $G0 SMWeun teen aire 


Sundance plant, 
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(b) Enterim Licence Now 60345 dated Aurust 6. 1967, 
from the Director of Water Resources on behalf 
of the Minister in charge of Water Resoutces 
for the construction of work for ‘the uwtiliza— 
tion of water applied for from Lake Wabamun, 

Coy Qrepmits Nora) oowdateds Jubyeicte 1969). from, the 
Director of Mines to begin mining operations 
OiyLeral wsupdivisvon.s. Sect 1 on29 .sTowns bap 
52, Range 4, West of the 5th Meridian, 

(d) Approval No. 1073-P-785, dated September 3rd, 
1909", ron Coes Chatemaneotethe= broveEn cae. 
Board,of Health. granting a Final Air Poftlution 
Approval subject to certain conditions govern-— 
ing the installation and operation of Unit 
Non teando Unite NO 2. 

(e) Amendment of Approval No. 638, by letter 
dated May 20, 1970, from the Alberta Power 
Commission for the change in fuel for the 
Cicsteunit yor. the powers oa oni 

(r)” Approval" Nov ey coed ated uy eos 2970.) tron 
the Alberta Power Commission for the installation 
of the second 300 MW unit in the Sundance power 
Part eet tho 

(g)° > an application’ by*Calcury Power Ltd. to. the 
Energy Resources Conservation Board dated 
September 21, 1971, and evidence given in support 
of the application at a hearing on January 11, 12 


gndedan 6L9 72. 
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Br (1) The waste gas from the power plant boilers 
shall be emitted to the atmosphere through two stacks of a 
height 
(a), ofgnot sless it han p00) tect and 
(b ) sufficient to maintain the half-hour average 
ground level concentrations of sulphur 
dioxide and oxides of nitrogen, expressed as 
nitrogen dioxide, below 0.20 parts per million. 
(2)... The. totals dust halilviin tthesip lantriva co nay 
resulting from the emission of particulate matter from the power 
plant to the atmosphere shall not exceed 15 tons per square 
mile per month. 
C3 the emission of sulphur dioxide, and the 
sulphur dioxide equivalent of other sulphur compounds, to the 
atmosphere shall not exceed, 
(a) from the stack, servings Unites au dewin toe 
44 tons per day, or 
(b) from the, stack, serving, Unit. 34 and Unit os. 
SD) auld) Se Diet and ave 
(4) The emission of oxides of nitrogen, expressed 
as nitrogen dioxide, to the atmosphere shall not exceed, 
(a) from the, stackwserving Unit soicand Unites 
JZ ,COnNS Pere day =. or 
(bh) » from the, stacksservings Unit Se andgainitc eae 
40 tons per day. 
(\)ey The,emission,ot partictd@tesmarter. to tne 


atmosphere shall not exceed, 


(a) 


(b) 
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fromitheestackmaerving Unit, liand Unit. 2. 
LOetons pete day. or 
Exrom: thegstackssenvingyilinit. 3: and Unit 4, 


12 tons per day. 


(6) The Operator ‘shall install electrostatic precipi- 


EawoOrs Oneal Units 


efficiency 


and shall operate them at maximum practical 


Gayeaat Unite sand stint (2b songandwakter the 
commissioning date of Unit 2, and 
(b) at each,.of) Uniti ipeieancds0n itt 4 yon and, after 
the commissioning date of the Unit. 
4. (ly) The Operator shall satisfy the Board, with respect 


to the firststwo undtswof the spowery plant; 


(a) 


(b) 


on or before the commissioning date of Unit 
Zia cchathonmanty atiaereApnids 30,6197 4eald 
waste heat shall be rejected from the 


power plant by such means and in such 


manner 

‘ee as is approved by the Department of 
the Environment and the Board, and 

(ii) that no heat is added to Lake 
Wabamun, 

and 


onporns beforty JIunesidget9s2eathat ayprogram, of 
weed cutting and harvesting in the part of 
Lake Wabamun within Range 4, West of the 5th 


Meridian, satisfactory to the Department of. 
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the Environment, shall be implemented on 
or before June 1, 1972 and continued for 
such time as the said Department may require. 
Cai) The Operator shall satisfy the Department of the 
Environment »/on sor before ‘April s30 $819 / Sh with respect to the 
first two units of the power plant that on and after November 30, 
1973, the disposal to Lake Wabamun of any water from ash (sereving 
ponds, coal piles, boiler blowdown, chemical processes, or other 
power plant use, shall 
(a), ~ be tno &eharm fly 
(b) meet or exceed any applicable standard of 
water quality or purity, set by the 
Department of the Environment, and 
(c) not involve any process which the studies 
required by this order have shown to be 
inappropriate. 
Se Thes Ope rator,vont thet asi sifomitstidtes pertormed by eic. 
shall satisfy the Board and the Department of the Environment, 
on Oriibewones Apirath Gi0F i9 ies 
(a) that run-off from coal piles can either be 
contained: or ads not? harmroud , 
(b) that oil, chemicals and other harmful 
compounds can be stored so that 
contamination of the environment is 


virtually impossible, 
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(c) as to the possibilities, benefits and disad-— 
vantages of ash disposal by methods other 
than the proposed slurrying method, 

(d) there shall be no possibility of the 
addition to the waters of Lake Wabamun of 
harmful metallic or other compounds, 

(e) that the disposalitom@tspent cthemicais will 
not affect the environment, and 

(f£) as to the type and concentrations of heavy metals 
in’ “the: maw ‘coals and *restidual” as hitand’ the mate 
of emissions of each of the heavy metals 
from each) of, the ts tacks? int pounds, per hour. 

GO. Unless the Operator shall satisfy the Department of the 
Env Lromument “and ‘the. Board » by October 31),) 1974.4 that 

(a) the discharge of waste heat associated with 
Units 3 and 4 to Lake Wabamun, and 

(b) the lack of make-up of any water used from the 
said lake in connection with the operations 
of) SUrhittes? BP, 427.9 3% can dsm, 

do noteyCandighall mots contribute? ston iruieanitdiys to the prowth or 
spreading of weeds in said lake, .or ito withemmedeterious effects 
in the said lake, then the Operator shall be required to submit 

for the further approval of the Department of the Environment 


and the Board detailed plans for providing ewdwther or both, as the 


case may be, 
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Cen) alternative cooling facilities for Units 
3 and 4 which would completely eliminate 
heat rejection to the lake from the units, or 

(d) if, ithe facilities! provided) fortinrts |e anda. 
or proposed for 3 and 4, involve the use of lake 
water, facilities for the make-up of any 
water so used, 

the facilities to be installed prior to the start-up of Units 3 
Ac ack. 

Pag On, and).after December, ly, 119 73... omssuceh later date tier 
the Board may stipulate with regard to any requirement, the 
Operator shall so0 operate the power plant that the requirements 
with respect to which the Board or the Department of the 
Environment must be satisfied under clause 4 or 5, are continuously 
satisfied. 

Sr (1) The, Operator shall 

(a) maintain a minimum network of ten total 
dust fall stations and five exposure cylinder 
stations for the determination of total 
dust fall and total sulphation in the power 
planG vitcinity, 

(b) expand the network to include other locations 
that the Department of the Environment may 
consider necessary, and 

Cary analyse the results of the measurements 


monty, 
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(2) The Operator shall establish two high volume 
sampler stations at which one sample shall be taken each week 
on fandom schedule and analyses’ made, to the satisfactton of 
the Department of “the Environment - 

(3) The Operator shall continuously monitor ground 
level ambient air sulphur dioxide and oxides of nitrogen 
concentrations to the satisfaction of the Department of the 
Environment 

(4) The Operator shall monitor "the flow rate“and 
composition of any liquid effluents from the power plant area, 
ash lagoon, coal piles or mine to Lake Wabamun or to ground 
water in the area, in a manner satisfactory to the Department 
of the Environment. 

(5) "The Operator shall con tinwows by monttor ithe 
flow rate of the sulphur dioxide emitted to the atmosphere 
through each boiler stack in a manner satisfactory to the 
Board, 

(6) The Operator shall continuously monitor the 
concentration of particulate matter in the effluent gas of 
each boiler stack in a manner satisfactory to the Board, 

(7) The Operator shall conduct two steck sanpling 
surveys per year on each stack when both units connected to 
each stack are operating at not less than 90 per cent of full 
capacity for the determination of volume rate of flow, and 


composition and temperature of the effluent gas from the 
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stack, including,theyparticulateentisstonwrate, tie, sulpaur 
dioxide.emission rate fand "the, total voxides sof Witrocen 
emi ss Lonsrate, 

(8) ‘The Operator shall epronpely meportyune 
requirements .qut Linedwin feubsectittondg sey) se) eae ee) 
to the Department of the Environment and the requirements 
out Lineduingsubsectio6ns 165). Co) eand CL) toythe Boa sagonge 
monthly basis. 

Javelin eé Boagdydbeanvyet mes 
(a:) _sup Ole te Ss) -0WD, motor fOr robe sr eddies aaa. 
the Department of they Environment, or 
(b) suponsthe sanpplication "oP anmgimtenesten 
person, 
may vary the terms and conditions! hereohpor nescind this 
approval. 
MADE “at sthe City gofiCaleary ~sinethe Province of 
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ENERGY RESOURCES CONSERVATION BOARD 


G. W. Govier 
Chairman 
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G W GOVIER, CHAIRMAN 
D R. CRAIG, VICE CHAIRMAN 
V MILLARD, Vice CHAIRMAN 
J. t. STRONG, BoARD MEMBER 
N, BERKOWITZ, BoARD MEMBER 
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PR) Boro RE L EAS £E 

The Energy Resources Conservation Board today released its 
report on the application by Ca leary Power Ltd. under section 7 of 
The Hydro and sy rE se ACUsetOr Approval OL the nddition “ortea 
third and fourth coal-fired unit of 375 megawatt capacity each at 
its Sundance power plant on the south side of Lake Wabamun, and 
under section 14 of the Act for an order directing the connection 
of the additional units to its transmission lines. The decision 
requires the authorization of the Lieutenant Governor in Council. 

Calgary Power now has a generating capacity at the Sun- 
dance site of 300 megawatts and is presently installing an additional 
300 megawatt unit. The third and fourth units, of 375 megawatts each, 
to be placed in service in 1976 and 1977, would increase the total 
Ccapacityof the plant to 1350 megawatts. 

the Board is satisfied that the additional generating 
capacity is needed and that the proposed additional two units are 
suitable for the generation of electric energy in Alberta. 

If the Lieutenant Governor in Council concurs with the 
Board's decision, the Board would issue an approval of construc- 
tion of the proposed units and of operation of the power plant with 
the inclusion of the new units, which approval would contain certain 


conditions set forth in the report mainly respecting the impact on 


the environment and the preservation of the recreational aspects of 
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Lake Wabamun. With respect to protection of the atmosphere, the 
Board concluded that the proposed electrostatic precipitators to 

be installed would practically eliminate particulate matter from 

the plant, However, in addition, an adequate monitoring and 
reporting system will’ be required to ensure this condition. With 
respect to the surface water, the Board noted the importance at- 
tached by the Government of Alberta to the recreational value of 
Lake Wabamun and concluded that, as soon as practicable, the first 
two units at Sundance must cease adding heat to the lake. Ad- 
ditional units will not be allowed to add heat to the lake unless 
there is conclusive proof that such heat is not harmful. In ad- 
dition, an adequate weed cutting program and further investigation 
of the methods of disposing of ash and other materials are required. 
The Board believes that Calgary Power should be commended for its 
mine-reclamation program on the north side of the lake and sees no 
reason why the reclamation of the mine near Sundance will not be 
carried out in a similar manner. An order for the connection of 

the proposed units, when they are completed, to the other generating 
units of the plant and to the applicant's transmission facilities in 
the vicinity vould be issued at the same time as the approval of 


construction. 


April 26, 1972 
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Application of Calgary Power Ltd. 
under The Hydro and Electric Enérgy Act 


SUMMARY OF THE APPLICATION AND VIEWS OF THE BOARD 
(Full Details Appear in -ERCB Report /2-C-HE) 


Application 


Calgary Power Ltd. applied under section 7.of The Hydro and 
ELEGERILG@ENG EGY AGL ILOrTesAprrOvValy ObPecOnstructci On sandsoparn tl on sands 
under section 14 of the Act, for an order directing the connection 
of, an addition of two 3/75 megawatt electric generating units and 
related facilities to its Sundance power plant on the south side 
of Lake Wabamun. The addition proposed would increase the genera- 
tion capacity of the Sundance plant to 1350 megawatts and one 375 
megawatt unit would be placed in service each year in 1976 and 1977. 


Hearing 


The application was heard by the Board on January 11 and 12, 
LO as 


Interveners 


The Cities of Lethbridge, Calgary, and Edmonton intervened, as 
did Canadian Utilities, Limited (now Alberta Power Limited). A 
number of residents and cottagers, or their representatives, in the 
Lake Wabamun area intervened to express concern regarding the various 
environmental effects of electric power generation in the area. 


The NeedrtorsinereasedaeCapacity 


The Bogrd concluded that the load on the interconnected system 
WOULdS oY OWsaACwAbDOUCELUAMINMEheGapeLLodg | 9v1 Losi s0@andatnatethess oad 
factor would increase by about 5% over the same period. The Board 
also concluded that the additional capacity proposed by Calgary Power 
Ltd. would contribute adequate reserve to the Calgary Power Ltd. 
system and the interconnected system. 


The Suitability of the Choice of the Energy Resources 
and the Adequacy of the Fuel Reserves 


The Board accepted the opinion of the applicant that coal is the 
most satisfactory fuel for the proposed addition to the plant, on the 
basis of its low incremental cost relative to gas for base-load 
operation and on the basis that the only available base-load hydro 
sites are too remote and too costly for development at this time. 

The Board sconcludes. that thesapplicant,.controls, orawill bevable to 
obtain control of, adequate reserves of coal for a plant life of 35 
years; and additional life years could be gained by the use of coal 
from other fields. The mining operation and related land reclama- 
tion is expected to be the subject of a subsequent application to 
the Board. 


The Suitability of Providing the Increased Capacity 
at the Sundance Site 


The Board concluded that, ‘strictly from the viewpoint of eco- 
nomical generation of electric energy, the completion of the Sundance 
site to its ultimate capacity before starting a new thermal site is 
sound. It notes that completion of the Sundance site has some advan- 
tages to the northern portions of the interconnected system and some 
disadvantages relative to the southern areas of the Province, but 
accepts that the low cost of fuel offsets transmission cost disadvan- 
tages. The Board concludes the proposed location is satisfactory 
subject to the provision of adequate environmental protection. 


The Energy Conversion BLmvcLency 


The Board concluded that energy conversion efficiency of the 
proposed units is satisfactory having regard to present technology, 
reliability and the fuel. 


The Relationship of the Proposed Addition 
to. the Existing Power Plant 


The Board concluded that a single approval should be issued 
for the existing plant and the addition and that the approval should 
require that the existing and proposed facilities be suitably modified 
in order to meet environmental standards within a reasonable period of 


time. 
- 


The Impact of the Proposal on the Environment 


With respect to the atmosphere, the Board concluded that the 
emissions of sulphur dioxide and oxides of nitrogen should not have 
any detrimental effect on the health of plants, animals or humans in 
the vicinity of the generating station. It also concluded that instal= 
lation of the proposed electrostatic precipitators should essentially 
eliminate any effect of the power plant on dust levels in the Lake 
Wabamun area. Adequate monitoring of atmospheric effects of the plant 
would be required of the applicant to the satisfaction of the Depart- 
ment of the Environment and the Board. 


With respect to the surface water, the Board noted the importance 
attached by the Government of Alberta to the recreational value of 
Lake Wabamun and to the maintenance of the water quality and lake 
environment at a high standard. While recognizing that there is less 
than absolute proof that the discharge of warm water into the lake has 
accelerated and spread the growth of weeds, the Board concluded that 
it would be improper to delay remedial action until the cause has been 
established with complete certainty. Accordingly, as soon as practic- 
able, Calgary Power would be required to install cooling facilities to 
completely eliminate heat rejection to the lake from Units 1 and 2 and, 
unless the applicant satisfies the Department and the Board that heat 
has no deleterious effects on the lake, the dpplicant would be required 
to install similar cooling facilities for Units 3 and 4 together with 
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necessary facilities for the make-up of any lake water used. The 
Board also believes that a weed cutting and harvesting program for 
the entire eastern end of the lake should be initiated in 1972 and 
continued for such time as the Department of the Environment may 
require. The Wabamun plant will be considered at a later date. 


With respect to the disposal of ash and other materials and 
chemicals from the plant and mine, the Board concluded that further 
investigation of the disposal methods is required. Reclamation and 
operation of the mine will be reviewed by the Board under the 
appropriate Acts and detailed conditions applicable to the operation 
will be established at that time. The Board believes Calgary Power 
is to be commended for its reclamation program at the Whitewood mine 
north of the lake and sees no reason to doubt that it will carry out 
satisfactory reclamation at the Highvale mine on the south side of 
the, Lakes, 


The AGeGUACYs On eL reset Planning of Generation and Transmission 


The Board was impressed with the record of performance based 
on informal and voluntary planning but concluded that overall 
planning could be improved in the public interest by the establish- 
ment of a more formal Inter-Utility-Planning Committee. A suitable 
committee should be established as soon as possible and should proceed 
immediately with studies of future generation and transmission programs, 
compatible with the environment, and providing optimum development of 
the interconnected system. 


Disposition of the Application 


Having Concluded that the additional generating capacity is 
needed and that the additional Units 3 and 4 will be suitable if 
environmental safeguards are adequate, the Board is prepared, with 
the approval of the Lieutenant Governor in Council, to issue to 
Calgary Power Ltd. an approval pursuant to section 7 of the Act. 
The approval would apply to construction of the proposed addition 
and to operation of both the existing plant and the proposed ad- 
dition and would in'clude appropriate conditions applicable to the 
entire operation, 


The Board is also prepared, with the approval of the Lieutenant 
Governor in Council, to order the connection of the proposed addition, 
when it is constructed, to the Calgary Power Ltd. transmission lines. 


April: 26 j819/2 
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